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Interview Summary
ľͮ͝ɟ́ǵ̿ͮʎ̿ʡͮʡ͝ڂԲľ�Լڂʡͮ͝ڂʎɟڂɿǵͮ͝ɟͮ͝ڂʄ̿́΢ʡ˱ʄڂɂǵͽ͝ɟ́ڂɿڂɎʡ͝ǵȻʡˍʡͮΰڂ΢́̿ˍɎ΢ʡɎɟհڂ

Ȼͽͮհڂ΢ʡͮʎڂɿɟ΢̵́̿ڂΞɟ˱ͮڂʎɟ̿ǵ̵ɟͽͮʡɂ̵ͮ́ڂʡ́˱͝հڂʡͮڂʡ͝ڂǵ˱ڂͽ˱Ɏɟ̿͝ɟ̿ΞɟɎڂɂ́˱Ɏʡͮʡ́˱ձڂǆʡͮʎڂ
ʡ˱ɂ̿ɟǵ͝ʡ˱ʄˍΰڂǵʄɟʡ˱ʄ̵̵́ڂͽˍǵͮʡ́˱͝ڂɂ́˱ͮ̿ʡȻͽͮʡ˱ʄڂ́ͮڂǵ̿ڂʡ͝ʡ˱ʄڂʄˍ́Ȼǵˍ̵̿ڂɟΞǵˍɟ˱ɂɟհͮڂʎʡ͝ڂͽ˱˪ɟͮڂ
˱ɟɟɎ́ڂ˱ˍΰͮڂʎ̿ɟǵͮɟ˱͝ڂ́ͮڂ΢́̿͝ɟ˱ڂʡ˱ͮڂʎɟڂɂ́˪ʡ˱ʄڂΰɟǵ̿͝ձڂƗ́ڂɎǵͮɟհ̿ڂɟ͝ɟǵ̿ɂʎɟ̿͝ڂʎǵΞɟ̿ͮڂʡɟɎڂ
ǵ˱ɎڂɿǵʡˍɟɎڂʡ˱ͮڂʎɟʡ̿ڂȻʡɎ͝ڂ́ͮڂɎɟΞɟˍ̵́ڂ˱ɟ΢ڂ΢ǵΰ̿ͮ͝ڂ́ͮڂɟǵͮͮڂʎɟ̵ڂǵʡ˱ڂǵ˱Ɏ́ڂ́͝͝ˍڂɿڂɿͽ˱ɂͮʡ́˱ڂ
ͮʎǵͮ͝ڂʡʄ˱ʡɿʡɂǵ˱ͮˍΰڂʡ˪̵ǵɂͮ͝ڂʎɟǵˍͮʎՈ̿ɟˍǵͮɟɎ̻ڂͽǵˍʡͮΰ́ڂɿڂˍʡɿɟڂԲ ̿Ż́ĖԼڂǵ˱ɎڂˍɟǵΞɟ̵͝ڂɟ̵́ˍɟڂ
Ξͽˍ˱ɟ̿ǵȻˍɟڂ́ͮڂǵɂɂͽ˪ͽˍǵͮʡ˱ʄڂɎʡ͝ǵȻʡˍʡͮΰڂǵ˱Ɏڂǵͮ̿ڂʡ͝˅́ڂɿڂɂǵ̿Ɏʡ́Ξǵ͝ɂͽˍǵ̿ڂɎʡ͝ɟǵ͝ɟڂԲHǃSԼհڂ
ɂ́˪́̿ȻʡɎʡͮʡɟ͝հڂǵ˱Ɏڂ˪́̿ͮǵˍʡͮΰձڂĩ́΢հڂǵڂ˱́Ξɟˍڂ΢ǵΰڂ́ͮڂɎɟˍʡΞɟ̿́ڂ˱ɟ́ڂɿͮڂʎɟ́ڂ˱ˍΰ̵́̿ڂΞɟ˱ڂ
ʡ˱ͮɟ̿Ξɟ˱ͮʡ́˱͝ڂɿ̵́̿ڂǵʡ˱ڂǵ˱Ɏڂʡ˱ɿˍǵ˪˪ǵͮʡ́˱հڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂʡ˱ʽɟɂͮʡ́˱͝հڂʡͮ͝ڂ˱́ڂʎɟڂʎ́̿ʡφ́˱ڂ
ɿ́̿ڂ˅˱ɟɟڂľ�ձڂƉˍ́΢Ո̿ɟˍɟǵ͝ɟڂɿ́̿˪ͽˍǵͮʡ́˱͝ڂɂ́ͽˍɎ̵́͝͝ڂʡȻˍΰ̵́̿ڂˍ́˱ʄͮڂʎɟڂɂˍʡ˱ʡɂǵˍڂȻɟ˱ɟɿʡͮڂ
́ɿڂǵ͝ڂʡ˱ʄˍɟڂʡ˱ʽɟɂͮʡ́˱ڂɿ̿́˪ڂԍڂ΢ɟɟ˅͝ڂ́ͮڂԍڂ˪́˱ͮʎ͝հ̵́̿ڂΞʡɎʡ˱ʄڂǵڂ˱ɟ΢̵ͮ́ڂʡ́˱ڂ́ͮڂʡ˪̵̿́Ξɟڂ
 ̿Ż́Ėڂɿ̵́̿ڂɟ̵́ˍɟڂ΢ʡͮʎڂľ�հڂǵ˱Ɏڂ˪ǵΰȻɟڂɟΞɟ˱ڂȻ̿ɟǵ˅ʡ˱ʄͮڂʎɟڂɂΰɂˍɟ́ڂɿڂʡ˱ɿˍǵ˪˪ǵͮʡ́˱ͮڂʎǵͮڂ
ˍʡ˅ɟˍΰڂɂ́˱ͮ̿ʡȻͽͮɟ̵́̿͝ڂ́ͮڂʄ̿ɟ͝͝ʡ́˱ձ

Tackling Unmet Medical Need:  
How Slow-Release Intra-articular Corticosteroids 

Could Play a Role in Improving Quality of Life  
and Reducing Risk in Osteoarthritis

Interviewees: Ŵʎʡˍʡ̵ڂH́˱ǵʄʎǵ˱հԆ Lee S. Simon2

Ԇձڂ ĖɟɟɎ͝ڂÄ˱ͮ͝ʡͮͽͮɟ́ڂɿڂżʎɟͽ˪ǵͮʡɂڂǵ˱Ɏڂġͽ͝ɂͽˍ́͝˅ɟˍɟͮǵˍڂ 
ġɟɎʡɂʡ˱ɟհڂƣČհڂĖɟɟɎ͝ڂÄ˱ͮ͝ʡͮͽͮɟ́ڂɿڂżʎɟͽ˪ǵͮʡɂڂǵ˱Ɏڂ 
ġͽ͝ɂͽˍ́͝˅ɟˍɟͮǵˍڂġɟɎʡɂʡ˱ɟհڂƣ˱ʡΞɟ̿͝ʡͮΰ́ڂɿڂĖɟɟɎ͝հڂƣČհڂǵ˱Ɏڂ 
ĩÄ żڂĖɟɟɎ͝ڂ@ʡ́˪ɟɎʡɂǵˍڂżɟ͝ɟǵ̿ɂʎڂHɟ˱ͮ̿ɟհڂƣČ
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THE LONG SHADOW OF 
OSTEOARTHRITIS  

ľڂ�ʡ͝ڂǵڂɂʎ̿́˱ʡɂڂɎʡ͝ɟǵ͝ɟ́ڂɿͮڂʎɟڂʽ́ʡ˱ͮͮ͝ڂʎǵͮڂɂǵͽ͝ɟ͝ڂ
̵ǵʡ˱հڂʡ˱ɿˍǵ˪˪ǵͮʡ́˱հڂǵ˱Ɏ́ڂ́͝͝ˍڂɿڂɿͽ˱ɂͮʡ́˱ձڂƗʎɟڂ
̵̿́ʄ̿ɟ͝͝ʡΞɟڂɂ́˱Ɏʡͮʡ́˱հڂɂʎǵ̿ǵɂͮɟ̿ʡ͝ɟɎڂȻΰڂ˪ͽˍͮʡ̵ˍɟڂ
ͮʡ͝͝ͽɟ̵ڂǵͮʎ́ˍ́ʄʡɟ͝ڂʡ˱Ξ́ˍΞʡ˱ʄڂɂǵ̿ͮʡˍǵʄɟհڂȻ́˱ɟհڂ
ǵ˱Ɏ͝ڂΰ˱́Ξʡͽ˪հڂɂǵ˱ڂˍɟǵɎڂ́ͮڂɎʡ͝ǵȻʡˍʡͮΰͮڂʎǵͮڂ˪ǵΰڂ
˱ɟɂɟ͝͝ʡͮǵͮɟڂʽ́ʡ˱ͮ̿ڂɟ̵ˍǵɂɟ˪ɟ˱ͮձڂ�ɿɿɟɂͮɟɎڂʽ́ʡ˱ͮ͝ڂ
Ξǵ̿ΰհڂȻͽͮͮڂʎɟڂͮ́͝˪ڂɂ́˪˪́˱͝ڂʡͮɟڂʡͮ͝ڂʎɟڂ˅˱ɟɟհڂ
ɿ́ˍˍ́΢ɟɎڂȻΰͮڂʎɟڂʎǵ˱Ɏڂǵ˱Ɏͮڂʎɟڂʎʡ̵ձԆڂǆʎʡˍɟڂΰ́ͽ˱ʄɟ̿ڂ
̵ɟ̵́ˍɟڂ˪ǵΰڂɟΫ̵ɟ̿ʡɟ˱ɂɟ̿ͮڂǵͽ˪ǵՈʡ˱ʡͮʡǵͮɟɎڂľ�հڂʡͮڂʡ͝ڂ
̵̿ʡ˪ǵ̿ʡˍΰڂǵ˱ڂǵʄɟՈ̿ɟˍǵͮɟɎڂɂ́˱Ɏʡͮʡ́˱ڂǵͮͮ̿ʡȻͽͮǵȻˍɟڂ
ڂΞɟ̿́ڂɎǵ˪ǵʄɟڂˍͽɂͮͽ̿ǵ̿ͮ͝ڂɿ́ڂ˱ǵɂɂͽ˪ͽˍǵͮʡ́ڂ΢́ˍ͝ڂ́ͮ
time.ԆڂÄ˱ڂˍʡ˱ɟڂ΢ʡͮʎڂǵʄɟʡ˱ʄ̵̵́ڂͽˍǵͮʡ́˱͝ڂ΢́̿ˍɎ΢ʡɎɟհڂ
ʡ̵ͮ̿͝ڂɟΞǵˍɟ˱ɂɟڂǵ˪́˱ʄ́ڂˍɎɟ̵̿ڂɟ̵́ˍɟڂʡͮ͝ڂ˱́ڂʎɟڂ
ʡ˱ɂ̿ɟǵ͝ɟձڂSǵͮǵڂɿ̿́˪ͮڂʎɟڂԇԅԆԐڂ�ˍ́Ȼǵˍڂ@ͽ̿Ɏɟ˱́ڂɿڂ
Sʡ͝ɟǵ͝ɟڂԲ�@SԼͮ͝ڂͽɎΰ͝ڂʎ́΢ڂǵڂԆԆԉձԇԋِڂʡ˱ɂ̿ɟǵ͝ɟڂ
ʡ˱ڂɂǵ͝ɟ͝հڂɿ̿́˪ڂԇԊԎձԋԆڂ˪ʡˍˍʡ́˱ڂ́ͮڂԋԇԎձԏԆڂ˪ʡˍˍʡ́˱հڂ
Ȼɟͮ΢ɟɟ˱ڂԆԐԐԅڂǵ˱ɎڂԇԅԆԐձڂƗʎɟ͝ڂǵ˪ɟ̵ڂɟ̿ʡ́Ɏڂ
ǵˍ́͝͝ڂǵ΢ڂǵڂԆԆԊձԋِڂʡ˱ɂ̿ɟǵ͝ɟڂʡ˱ڂΰɟǵ̿͝ڂˍʡΞɟɎڂ΢ʡͮʎڂ
Ɏʡ͝ǵȻʡˍʡͮΰڂɂǵͽ͝ɟɎڂȻΰڂľ�ձԆڂ

ľڂ�ʡͮ͝ڂʎɟڂɿǵͮ͝ɟͮ͝ڂʄ̿́΢ʡ˱ʄڂɂǵͽ͝ɟ́ڂɿڂɎʡ͝ǵȻʡˍʡͮΰڂ
΢́̿ˍɎ΢ʡɎɟհ2ڂǵ˱Ɏͮڂʎɟڂʡ˪̵ǵɂͮڂɂǵ˱ڂȻɟ͝ڂʡʄ˱ʡɿʡɂǵ˱ͮհڂ
͝ǵʡɎڂH́˱ǵʄʎǵ˱ձڂբĩ́ͮڂɟΞɟ̿ΰ́˱ɟڂʎǵ͝͝ڂɟΞɟ̿ɟڂ
͝ΰ˪̵ͮ́˪͝հڂȻͽͮ́̿ڂͽʄʎˍΰ́ڂ˱ɟՈͮʎʡ̿Ɏڂ΢ʡˍˍڂʎǵΞɟڂ
͝ɟΞɟ̿ɟ͝ڂΰ˪̵ͮ́˪͝ڂ΢ʡͮʎڂʡ˪̵ǵɂͮڂ˱́ڂŻ́Ėհբڂ
H́˱ǵʄʎǵ˱́ͮڂˍɎڂ^ġćձڂբŴɟ̵́ˍɟڂʎǵΞɟ̵ڂǵʡ˱ڂǵ˱Ɏڂ
ͮ͝ʡɿɿ˱ɟ͝͝ڂʡ˱ͮڂʎɟʡ̿ڂʽ́ʡ˱ͮ͝հڂǵ˱Ɏ́͝ڂ˪ɟͮʡ˪ɟͮ͝ڂʎʡ̵͝ڂǵʡ˱ڂ
ǵ˱Ɏͮ͝ڂʡɿɿ˱ɟ͝͝ڂǵ̿ɟڂʡ˱͝ɟ̵ǵ̿ǵȻˍɟڂɂ́˱͝ʡɎɟ̿ǵͮʡ́˱͝ڂ
ɿ̵́̿ڂǵͮʡɟ˱ͮ͝ձڂƗʎɟΰͮڂʎɟ˱ڂˍ́͝ɟڂ˪ͽ͝ɂˍɟ̿ͮ͝ڂɟ˱ʄͮʎڂ
Ȼɟɂǵͽ͝ɟͮڂʎɟΰڂǵ̿ɟڂͮ́˱ڂͽ͝ʡ˱ʄͮڂʎɟڂǵɿɿɟɂͮɟɎڂˍʡ˪Ȼڂ
̵̵̿́ɟ̿ˍΰհڂ΢ʎʡɂʎڂǵɿɿɟɂͮ͝ڂ˪́Ȼʡˍʡͮΰձբڂľ˱ɟ́ڂɿͮڂʎɟڂ
͝ʡʄ˱ʡɿʡɂǵ˱ͮڂʡ˪̵ǵɂͮ́͝ڂɿڂ˅˱ɟɟڂǵ̿ͮʎ̿ʡͮʡ͝հڂʡ˱̵ڂǵ̿ͮʡɂͽˍǵ հ̿ڂ
ͮʎɟΰڂ΢ɟ˱ͮ́ڂ˱հڂ΢ǵͮ͝ڂʎɟ́ڂ́͝͝ˍڂɿڂɿͽ˱ɂͮʡ́˱ڂǵ˱Ɏͮڂʎɟڂ
ǵ́͝͝ɂʡǵͮɟɎ́ڂ́͝͝ˍڂɿڂʡ˱Ɏɟ̵ɟ˱Ɏɟ˱ɂɟձڂ^Ξɟ˱͝ڂʡ˪̵ˍɟڂ
ͮʎʡ˱ʄ͝հڂˍʡ˅ɟڂʄɟͮͮʡ˱ʄ́ڂͽͮ́ڂɿͮڂʎɟڂȻǵͮʎհͮ͝ڂǵ˱Ɏʡ˱ʄڂ
ͽ̵ڂɿ̿́˪͝ڂʡͮͮʡ˱ʄհڂͽ͝ʡ˱ʄͮ͝ڂǵʡ̿͝հڂ̿́ڂʄɟͮͮʡ˱ʄ́ڂͽͮڂ
́ɿڂǵڂɂǵ հ̿ڂȻɟɂ́˪ɟ́ͮڂͽʄʎհڂǵɎɎʡ˱ʄڂ́ͮڂǵ́ڂ́͝͝ˍڂɿڂ
ʡ˱Ɏɟ̵ɟ˱Ɏɟ˱ɂɟհڂH́˱ǵʄʎǵ˱ڂɟΫ̵ˍǵʡ˱ɟɎձڂբÄ͝ڂɟɟڂ
̵ɟ̵́ˍɟڂǵͮڂԊԋڂ΢ʎ́ڂʎǵΞɟڂʎǵɎڂ́ͮڂʄʡΞɟڂͽ̵ͮڂʎɟʡ̿ڂ
̵ʎΰ͝ʡɂǵˍˍΰڂɎɟ˪ǵ˱Ɏʡ˱ʄڂʽ́Ȼڂǵ˱Ɏͮڂʎ́ͽʄʎͮͮڂʎɟΰڂʎǵɎڂ
another 20 years to pay off their mortgage. It is 
ǵڂȻʡʄڂɎɟǵˍհբͮڂʎɟΰڂ΢ɟ˱ͮ́ڂ˱ձ

Ɨʎʡ́͝ڂ́͝͝ˍڂɿڂ˪́Ȼʡˍʡͮΰڂɂǵ˱ڂʡ˪̵ǵɂͮڂɟΞɟ̿ΰͮ́ڂʎɟ̿ڂ
ɟˍɟ˪ɟ˱ͮ́ڂɿڂʎɟǵˍͮʎհڂɟΫ̵ˍǵʡ˱ɟɎڂƉʡ˪́˱ձڂբ�͝ڂΰ́ͽڂ
ǵ̿ɟڂʡ˱ɂ̿ɟǵ͝ʡ˱ʄˍΰڂʡ˱̵ڂǵʡ˱ڂǵ˱ɎڂɎʡ͝ǵȻˍɟɎհڂΰ́ͽڂ˪́Ξɟڂ
ǵ̿́ͽ˱Ɏڂˍɟ͝͝ձڂƗʎʡ͝ڂˍǵɂ˅́ڂɿڂǵɂͮʡΞʡͮΰհڂɂ́˪Ȼʡ˱ɟɎڂ
΢ʡͮʎ̵ڂǵʡ˱̿ڂǵʡ͝ʡ˱ʄͮڂʎɟڂȻˍ́́Ɏ̵̿ڂɟ͝͝ͽ̿ɟհڂˍɟǵɎ͝ڂ
ڂ�ڂǵʡɎձ͝ڂ˱́˪ƉʡڂHǃSհբڂɿ́̿ڂ˅ʡ̿͝ڂʡ˱ɂ̿ɟǵ͝ɟɎڂ˱ǵڂ́ͮ
΢ʎʡͮɟ̵ǵ̵ɟ̿͝ڂͽȻ˪ʡͮͮɟɎͮڂ́ͮڂʎɟڂƣձƉձ́́�ڂɎڂǵ˱Ɏڂ
S̿ͽʄڂ�Ɏ˪ʡ˱ʡͮ̿͝ǵͮʡ́˱ڂԲ�S�ԼڂȻΰڂġǵ̿ɂʎڂɟͮڂǵˍձ3 in 
ԇԅԆԍ͝ڂǵʡɎ̵ڂɟ̵́ˍɟڂˍʡΞʡ˱ʄڂ΢ʡͮʎڂľڂ�ʎǵɎڂǵ̵́́ڂˍɟɎڂ
̵̿ɟΞǵˍɟ˱ɂɟڂɿ́̿́ڂΞɟ̿ǵˍˍڂHǃS̵ڂǵͮʎ́ˍ́ʄΰ́ڂɿڂԉԏձԊِڂ
ǵ˱Ɏڂ΢ɟ̿ɟڂǵˍ˪́ͮͮ͝ڂʎ̿ɟɟͮڂʡ˪ɟ͝ڂǵ͝ڂˍʡ˅ɟˍΰڂ́ͮڂʎǵΞɟڂ
ʎɟǵ̿ͮڂɿǵʡˍͽ̿ɟڂ̿́ڂʡ͝ɂʎǵɟ˪ʡɂڂʎɟǵ̿ͮڂɎʡ͝ɟǵ͝ɟͮڂʎǵ˱ڂ
ͮʎ́͝ɟڂ΢ʎ́ڂɎʡɎڂͮ́˱ڂʎǵΞɟͮڂʎɟڂɂ́˱Ɏʡͮʡ́˱ձڂÄͮڂǵˍ́͝͝ڂǵʡɎڂ
ͮʎǵͮڂľ͝ڂ�ʡʄ˱ʡɿʡɂǵ˱ͮˍΰڂˍʡ˪ʡͮɟɎڂǵ̵ڂɟ̿́͝˱՟͝ ڂ́ͮڂǵȻʡˍʡͮΰڂ
͝ɟˍɿՈ˪ǵ˱ǵʄɟͮ́ڂʎɟ̿ڂɂ́˱Ɏʡͮʡ́˱͝հ͝ڂͽɂʎڂǵ͝ڂɎʡǵȻɟͮɟ͝ڂ
ǵ˱Ɏڂʎΰ̵ɟ̿ͮɟ˱͝ʡ́˱հڂǵ˱Ɏͮڂʎǵͮͮڂʎʡ͝հڂɂ́˪Ȼʡ˱ɟɎڂ
΢ʡͮʎ̿ڂɟɎͽɂɟɎڂˍɟΞɟˍ́͝ڂɿ̵ڂʎΰ͝ʡɂǵˍڂǵɂͮʡΞʡͮΰհڂ΢ǵ͝ڂ
ǵ́͝͝ɂʡǵͮɟɎڂ΢ʡͮʎڂʡ˱ɂ̿ɟǵ͝ɟɎڂǵˍˍՈɂǵͽ͝ɟڂ˪́̿ͮǵˍʡͮΰձ3

ƗʎɟڂɎʡ̿ɟɂͮڂǵ˱Ɏڂʡ˱Ɏʡ̿ɟɂͮڂʎɟǵˍͮʎɂǵ̿ɟ͝ڂΰͮ͝ɟ˪ڂɂ́ͮ͝͝ڂ
ǵ́͝͝ɂʡǵͮɟɎڂ΢ʡͮʎڂľڂ�ǵ̿ɟڂǵˍ́͝͝ڂʡʄ˱ʡɿʡɂǵ˱ͮձԇհԉ In 2003 
ʡ˱ͮڂʎɟڂƣƉ�հͮ́ͮڂǵˍڂɂ́ͮ͝͝ڂǵͮͮ̿ʡȻͽͮǵȻˍɟڂ́ͮڂǵ̿ͮʎ̿ʡͮʡ͝ڂ
ǵ˱Ɏͮ́ڂʎɟ̿̿ڂʎɟͽ˪ǵͮʡɂڂɂ́˱Ɏʡͮʡ́˱͝ڂ΢ɟ̿ɟڂǵ̿́ͽ˱Ɏڂ
ԆԇԏڂȻʡˍˍʡ́˱ڂƣƉSհڂ̿́ڂԆձԇِ́ڂɿͮڂʎɟڂɂ́ͽ˱ͮ̿ΰա͝ڂʄ̿́͝͝ڂ
Ɏ́˪ɟͮ͝ʡɂ̵́̿ڂɎͽɂͮڂɿ́̿ͮڂʎǵͮڂΰɟǵ ձ̿ڂSʡ̿ɟɂͮڂɂ́ͮ͝͝ڂ
ɿ̿́˪ڂ˪ɟɎʡɂǵˍڂɟΫ̵ɟ˱Ɏʡͮͽ̿ɟڂ΢ɟ̿ɟڂԏԅձԏڂȻʡˍˍʡ́˱ڂƣƉSհڂ
΢ʎʡˍɟڂʡ˱Ɏʡ̿ɟɂͮڂɂ́ͮ͝͝ڂɿ̿́˪ڂͮ́͝ˍڂɟǵ̿˱ʡ˱ʄ͝ڂ΢ɟ̿ɟڂԊԎڂ
Ȼʡˍˍʡ́˱ڂƣƉSձ3ڂÄ˱ͮڂʎɟڂƣČհڂľڂ�ʡͮ͝ڂʎɟڂˍɟǵɎʡ˱ʄڂɂǵͽ͝ɟڂ
́ɿڂ΢́̿˅ڂǵȻ͝ɟ˱ɂɟհڂɂ́ͮ͝ʡ˱ʄͮڂʎɟڂɟɂ́˱́˪ΰڂ˪́̿ɟڂ
ͮʎǵ˱ڂԆԏڂȻʡˍˍʡ́˱ڂ�@Ŵڂΰɟǵ̿ˍΰձڂ�ˍ́˱ʄڂ΢ʡͮʎͮ́ڂʎɟ̿ڂ
˪ͽ͝ɂͽˍ́͝˅ɟˍɟͮǵˍڂɎʡ͝ɟǵ͝ɟ͝հڂʡͮڂǵɂɂ́ͽ˱ͮ͝ڂɿ́̿ڂǵˍ˪́ͮ͝ڂ
́˱ɟՈͮɟ˱ͮʎ́ڂɿͮڂʎɟͮ́ͮڂǵˍڂǵ˱˱ͽǵˍڂĩǵͮʡ́˱ǵˍڂ ɟǵˍͮʎڂ
Ɖɟ̿ΞʡɂɟڂԲĩ ƉԼڂȻͽɎʄɟͮڂǵ˱ɎڂԆԇِ́ڂɿ̵̿ڂʡ˪ǵ̿ΰڂɂǵ̿ɟڂ
consultations.2ڂբƗʎʡ͝ڂʡ͝ڂǵڂ˪ǵ͝͝ʡΞɟڂȻͽ̿Ɏɟ˱ͮڂ˱́ڂʎɟڂ
ʎɟǵˍͮʎɂǵ̿ɟ͝ڂΰͮ͝ɟ˪հբ͝ڂǵʡɎڂH́˱ǵʄʎǵ˱ձ
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Sɟ̵͝ʡͮɟͮڂʎɟڂɂ́˱͝ʡɎɟ̿ǵȻˍɟڂʡ˪̵ǵɂͮ́ڂɿڂľڂ˱́ڂ�
ʡ˱ɎʡΞʡɎͽǵˍ͝հ́͝ڂɂʡɟͮΰհڂǵ˱Ɏڂʎɟǵˍͮʎɂǵ̿ɟ͝ڂΰͮ͝ɟ˪͝հڂ
ʡͮ̿ڂɟ˪ǵʡ˱͝ڂǵ͝ڂʡʄ˱ʡɿʡɂǵ˱ͮڂǵ̿ɟǵ́ڂɿڂͽ˱˪ɟͮڂ˪ɟɎʡɂǵˍڂ
˱ɟɟɎڂ΢ʡͮʎڂǵ˱ڂʡ˱ǵɎɟ̻ͽǵͮɟ̿ͮڂɟǵͮ˪ɟ˱ͮڂˍǵ˱Ɏ͝ɂǵ̵ɟձڂ
H́˱ǵʄʎǵ˱ڂɟΫ̵ˍǵʡ˱ɟɎͮڂʎǵͮڂŻ́Ėڂ́͝͝ˍڂɎɟ̿ʡΞɟɎڂ
ɿ̿́˪ͮڂʎɟ̵ڂǵʡ˱ڂǵ˱Ɏ́ڂ́͝͝ˍڂɿڂɿͽ˱ɂͮʡ́˱ڂˍɟǵɎ͝ڂ́͝͝ˍڂ́ͮڂ
́ɿ̵ڂʎΰ͝ʡɂǵˍڂɿʡͮ˱ɟ͝͝հ͝ڂ̵̿́́ڂˍɟɟ̵հڂˍ́΢ڂ˪́́Ɏհڂǵ˱Ɏڂ
ɿǵͮʡʄͽɟձڂբƗʎɟ͝ɟڂǵ̿ɟڂʡ˪̵́̿ͮǵ˱̵ͮڂ́ͮڂɟ̵́ˍɟհͮڂʎɟΰڂ

Ä˱ͮڂʎʡ͝ڂ˅ɟΰ̵́ڂʡ˱ʡ́˱ڂˍɟǵɎɟ̿ڂǵ̿ͮʡɂˍɟհڂŴʎʡˍʡ̵ڂH́˱ǵʄʎǵ˱ڂǵ˱ɎڂĖɟɟڂƉʡ˪́˱ڂɎʡ͝ɂͽ͝͝ڂľ�ա͝ڂ
͝ʡʄ˱ʡɿʡɂǵ˱ͮڂŻͽǵˍʡͮΰ́ڂɿڂˍʡɿɟڂԲŻ́ĖԼڂǵ˱Ɏڂˍ́˱ʄՈͮɟ̿˪ڂʎɟǵˍͮʎڂʡ˪̵ǵɂͮձڂƗʎɟΰڂǵˍ́́͝ڂͽͮˍʡ˱ɟڂ
ͮʎɟڂɂͽ̿̿ɟ˱ͮհڂʡ˱ǵɎɟ̻ͽǵͮɟ̿ͮڂɟǵͮ˪ɟ˱ͮڂˍǵ˱Ɏ͝ɂǵ̵ɟհڂǵ˱ɎڂɟΫ̵ˍǵʡ˱ڂʎ́΢͝ڂˍ́΢Ո̿ɟˍɟǵ͝ɟڂ
ɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎ͝ڂɂ́ͽˍɎ̵ͮ́ڂɟ˱ͮʡǵˍˍΰڂʎɟˍ̵ͮڂǵɂ˅ˍɟڂǵڂʎͽʄɟڂͽ˱˪ɟͮڂ˪ɟɎʡɂǵˍڂ˱ɟɟɎձ
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ǵ̿ɟڂǵڂȻʡʄ̵ڂǵ̿ͮ́ڂɿڂˍʡɿɟհբͮڂʎɟΰ͝ڂǵʡɎձڂƗ̿ɟǵͮ˪ɟ˱ͮڂɿ́̿ڂ
ͮʎɟ͝ɟڂʡ˪̵́̿ͮǵ˱ͮ͝ڂΰ˪̵ͮ́˪͝հڂʎ́΢ɟΞɟ հ̿ڂʡ͝ڂˍǵɂ˅ʡ˱ʄհڂ
͝ǵʡɎڂƉʡ˪́˱մڂբǆɟڂʎǵΞɟڂ˱́ͮʎʡ˱ʄڂ́ͮڂ˪́Ɏʡɿΰڂ΢ʎǵͮڂʡ͝ڂ
ɂ́˱͝ʡɎɟ̿ɟɎڂǵ̵́̿ڂʄ̿ɟ͝͝ʡΞɟհڂɎɟͮ̿͝ͽɂͮʡΞɟڂɎʡ͝ɟǵ͝ɟձբ

Ɨʎɟ̿ɟڂʡ͝ڂ΢ɟǵ˅ڂɟΞʡɎɟ˱ɂɟհڂɿ́̿ڂɟΫǵ˪̵ˍɟհ͝ڂ́ͮڂͽ̵̵́̿ͮڂ
ͮʎɟڂɟɿɿʡɂǵɂΰ́ڂɿ̵ڂǵ̿ǵɂɟͮǵ˪́ˍڂ̿́ڂʎɟǵͮڂ̿́ڂʡɂɟ̵ڂǵɂ˅͝ڂ
ʡ˱ڂľ�ձԊڂľ˱̿́ڂǵˍڂ˱́˱Ոͮ͝ɟ̿́ʡɎǵˍڂǵ˱ͮʡՈʡ˱ɿˍǵ˪˪ǵͮ́̿ΰڂ
Ɏ̿ͽʄ͝ڂԲĩƉ�ÄSԼհڂ΢ʎʡɂʎڂʎǵΞɟڂȻɟɟ˱ڂǵΞǵʡˍǵȻˍɟڂǵ͝ڂǵ˱ڂ
ľ̿ͮڂ�ɟǵͮ˪ɟ˱̵ͮͮ́ڂʡ́˱͝ڂʡ˱ɂɟͮڂʎɟڂԆԐԍԅ͝ڂǵ˱Ɏڂǵ̿ɟڂ
̿ɟɂ́˪˪ɟ˱ɎɟɎڂʡ˱ͮڂʎɟڂľͮ͝ɟ́ǵ̿ͮʎ̿ʡͮʡ͝ڂżɟ͝ɟǵ̿ɂʎڂ
Ɖ́ɂʡɟͮΰڂÄ˱ͮɟ̿˱ǵͮʡ́˱ǵˍڂԲľ�żƉÄԼڂʄͽʡɎɟˍʡ˱ɟ͝ڂɿ́̿ͮڂʎɟڂ
˱́˱Ո͝ͽ̿ʄʡɂǵˍڂ˪ǵ˱ǵʄɟ˪ɟ˱ͮ́ڂɿڂ˅˱ɟɟհڂʎʡ̵հڂǵ˱Ɏڂ
̵́ˍΰǵ̿ͮʡɂͽˍǵ̿ͮ́͝ڂɟ́ǵ̿ͮʎ̿ʡͮʡ͝հԊڂƉʡ˪́˱͝ڂǵʡɎմڂբƗʎɟ͝ɟڂ
Ɏ̿ͽʄ͝ڂǵ̿ɟڂǵ̵̵ɟǵˍʡ˱ʄڂȻɟɂǵͽ͝ɟͮڂʎɟΰڂɎɟɂ̿ɟǵ͝ɟ̵ڂǵʡ˱ڂ
ǵ˱Ɏڂʡ˱ɿˍǵ˪˪ǵͮʡ́˱հڂȻͽͮͮڂʎɟΰڂǵˍ́͝ڂɂǵ̿̿ΰ̿ڂʡ͝˅ձբڂƗʎɟڂ
Ɏ̿ͽʄ͝ڂʎǵΞɟڂȻɟɟ˱ڂǵ́͝͝ɂʡǵͮɟɎڂ΢ʡͮʎڂǵ˱ڂʡ˱ɂ̿ɟǵ͝ɟɎڂ
̿ʡ͝˅́ڂɿڂʎɟǵ̿ͮڂǵͮͮǵɂ˅͝ڂǵ˱Ɏ́̿ͮ͝ڂ˅ɟհڂǵ˱Ɏڂɂǵ˱̿ڂɟ͝ͽˍͮڂ
ʡ˱ڂ˪ͽɂ́͝ǵˍڂʡ˱ʽͽ̿ΰڂʡ˱ͮڂʎɟڂͽ̵̵ɟ հ̿ڂ˪ʡɎՈհڂǵ˱Ɏڂˍ́΢ɟ̿ڂ
ʄǵͮ̿́͝ʡ˱ͮɟͮ͝ʡ˱ǵˍ̿ͮڂǵɂͮհڂ΢ʎʡɂʎڂɂǵ˱ڂȻ̿ʡ˱ʄڂǵȻ́ͽͮڂ
ͽˍɂɟ̿͝հ̵ڂɟ̿ɿ́̿ǵͮʡ́˱հڂǵ˱ɎڂȻˍɟɟɎʡ˱ʄձԋڂբŴ̿́ȻǵȻˍΰͮڂ΢́Ո
ͮʎʡ̿Ɏ́͝ڂɿ̵ڂɟ̵́ˍɟڂɂǵ˱˱́ͮ́ͮڂˍɟ̿ǵͮɟ͝ڂ̿́ڂʎ́ͽˍɎڂͮ́˱ڂ
Ȼɟڂ˱́ڂǵ˱ͮʡՈʡ˱ɿˍǵ˪˪ǵͮ́̿ΰڂɎ̿ͽʄ͝հբ͝ڂǵʡɎڂH́˱ǵʄʎǵ˱ձڂ
բġǵ˱ΰ̵ڂɟ̵́ˍɟڂɟΫ̵ɟ̿ʡɟ˱ɂɟڂȻͽ̿˱ʡ˱ʄڂǵ˱ɎڂɎΰ̵͝ɟ̵͝ʡǵڂ
ǵɿͮɟ̿ͮڂʎɟΰͮڂǵ˅ɟͮڂʎɟڂɎ̿ͽʄ͝հڂǵ˱Ɏڂʡɿڂΰ́ͽաΞɟڂʄ́ͮڂ
ͽ˱ɂ́˱ͮ̿́ˍˍɟɎڂȻˍ́́Ɏ̵̿ڂɟ͝͝ͽ̿ɟհڂɂǵ̿ɎʡǵɂڂɎʡ͝ɟǵ͝ɟհڂ
ڂ˱ǵڂ˱́ڂȻɟڂͮ́˱ڂʎ́ͽˍɎ͝ڂΰ́ͽڂȻˍɟ˪͝հ̵́̿ڂʡɎ˱ɟΰ˅ڂ̿́
ǵ˱ͮʡՈʡ˱ɿˍǵ˪˪ǵͮ́̿ΰձբڂƗʎʡ͝ڂʡ̵͝ڂǵ̿ͮʡɂͽˍǵ̿ˍΰ̿ڂɟˍɟΞǵ˱ͮڂ
ɂ́˱͝ʡɎɟ̿ʡ˱ʄͮڂʎɟڂʎʡʄʎڂ˱ͽ˪Ȼɟ̿́ڂɿڂɂ́˪́̿ȻʡɎʡͮʡɟ͝ڂ
ǵ˪́˱ʄ̵ڂǵͮʡɟ˱ͮ͝ڂ΢ʡͮʎڂľ�ձԍڂǆʎʡˍɟڂʄǵͮ̿́͝ʡ˱ͮɟͮ͝ʡ˱ǵˍڂ
̿ʡ͝˅͝ڂǵ̿ɟڂˍ́΢ɟ̿ڂ΢ʡͮʎ͝ڂɟˍɟɂͮʡΞɟڂɂΰɂˍ́́Ϋΰʄɟ˱ǵ͝ɟՈԇڂ
ʡ˱ʎʡȻʡͮ́̿ڂĩƉ�ÄS͝հͮڂʎɟΰڂǵ̿ɟڂբ˱́ͮڂǵȻ͝ɟ˱ͮհբԋ͝ڂǵʡɎڂ
Ɖʡ˪́˱հڂǵɎɎʡ˱ʄͮڂʎǵͮڂ΢ʎʡˍɟ̵́ͮڂʡɂǵˍڂĩƉ�ÄS͝ڂǵ̿ɟڂ
ɟɿɿɟɂͮʡΞɟڂǵ˱Ɏڂǵ̿ɟڂˍʡ˅ɟˍΰڂ́ͮڂɂǵ̿̿ΰڂɿɟ΢ɟ̿̿ڂʡ͝˅͝հͮڂʎɟ̿ɟڂ
ʡ͝ڂɂͽ̿̿ɟ˱ͮˍΰڂ́˱ڂɟΞʡɎɟ˱ɂɟ̿ڂɟʄǵ̿Ɏʡ˱ʄͮڂʎɟʡ̿ڂˍ́˱ʄՈ
ͮɟ̿˪հڂɂʎ̿́˱ʡɂڂͽ͝ɟձڂH́˱ǵʄʎǵ˱ڂǵˍ́͝ڂʎʡʄʎˍʡʄʎͮɟɎڂ
ͮʎɟ̵̿ڂǵɂͮʡɂǵˍڂɎʡɿɿʡɂͽˍͮʡɟ͝ڂǵ́͝͝ɂʡǵͮɟɎڂ΢ʡͮʎڂͽ͝ʡ˱ʄڂ
͝ͽɂʎ̵́̿ڂɎͽɂͮ͝ձڂբƗʎɟΰ̵́̿ڂȻǵȻˍΰڂʎɟˍ̵հڂȻͽͮͮڂʎɟΰڂ
˪ǵΰڂ˱ɟɟɎڂ˪ͽˍͮʡ̵ˍɟڂɎǵʡˍΰڂǵ̵̵ˍʡɂǵͮʡ́˱͝հڂ΢ʎʡɂʎڂʡ͝ڂͮ́˱ڂ
ɟǵ͝ΰڂɿ́̿ڂ˅˱ɟɟ͝ڂʡɿڂΰ́ͽڂʎǵΞɟ́̿ͮڂͽ͝ɟ̿́ͮ͝͝ڂ̿́ڂɂ˅ʡ˱ʄ͝ڂ
́˱հբڂʎɟ͝ڂǵʡɎձ

Ɖ́ՈɂǵˍˍɟɎڂ՞΢ɟǵ˅̵́ڂʡ́ʡɎ͝՟հ͝ڂͽɂʎڂǵ͝ڂɂ́Ɏɟʡ˱ɟհڂǵ̿ɟڂ
́ɿͮɟ˱̿ڂɟɂ́˪˪ɟ˱ɎɟɎհڂɎɟ̵͝ʡͮɟͮڂʎɟڂˍ́΢ڂɟΞʡɎɟ˱ɂɟڂ
Ȼǵ͝ɟڂǵ˱ɎڂʎʡʄʎՈ̿ʡ͝˅̵́̿ڂɿʡˍɟձڂբƗʎɟΰڂɂ́˱ͮ͝ʡ̵ǵͮɟڂ
ΰ́ͽձڂÄɿڂΰ́ͽڂǵ̿ɟ́ڂˍɎհͮڂʎɟΰڂɂǵ˱ڂ˪ǵ˅ɟڂΰ́ͽڂʎǵΞɟڂ
ɿǵˍˍ͝հڂǵ˱Ɏͮڂʎɟʡ̿ڂɟɿɿʡɂǵɂΰڂʡ͝ڂͽ˱ɂˍɟǵ հ̿բ7͝ڂǵʡɎڂ
H́˱ǵʄʎǵ˱հڂǵɎɎʡ˱ʄͮڂʎǵͮڂʡɿͮڂʎɟΰڂʎǵΞɟڂǵڂȻɟ˱ɟɿʡͮհڂʡͮڂ
΢ǵ͝ڂˍʡ˅ɟˍΰ́ڂ˱ˍΰڂ́ͮڂȻɟ͝ڂʎ́̿ͮՈͮɟ̿˪ձڂƉʡ˪́˱ڂǵʄ̿ɟɟɎհڂ
͝ǵΰʡ˱ʄͮڂʎǵͮڂ˪ǵ˱ΰ̵ڂǵͮʡɟ˱̵ͮ́͝ڂ˱́ڂʡ́ʡɎ͝ڂȻɟɂ́˪ɟڂ
Ɏΰ̵͝ʎ́̿ʡɂڂǵ˱ɎڂɟΫ̵ɟ̿ʡɟ˱ɂɟڂɿǵˍˍ͝ձ7ڂբÄɿͮڂʎɟΰڂɿǵˍˍڂǵ˱Ɏڂ
ɿ̿ǵɂͮͽ̿ɟͮڂʎɟʡ̿ڂʎʡ̵հ́ڂ˱ɟڂʡ˱ͮڂʎ̿ɟɟڂ΢ʡˍˍڂɎʡɟڂʡ˱ͮڂʎɟڂɿʡ̿ͮ͝ڂ
ΰɟǵ հ̿բڂƉʡ˪́˱͝ڂǵʡɎձԏ 

@́ͮʎڂɎ́ɂͮ́̿͝͝ڂǵʡɎͮڂʎɟ̿ɟڂ΢ǵ͝ڂˍʡ˪ʡͮɟɎڂɟΞʡɎɟ˱ɂɟڂ
ڂ̿́ڂʡ˱ʽɟɂͮʡ́˱͝հڂǵɂʡɎڂʎΰǵˍͽ̿́˱ʡɂڂͽ̵̵́̿ͮ͝ڂ́ͮ
Ξʡ͝ɂ́͝ͽ̵̵ˍɟ˪ɟ˱ͮǵͮʡ́˱հڂ΢ʎʡɂʎڂǵʡ˪̿͝ڂ́ͮڂɟɎͽɂɟ̵ڂǵʡ˱ڂ
ǵ˱Ɏڂʡ˱ɂ̿ɟǵ͝ɟڂɿͽ˱ɂͮʡ́˱ڂȻΰڂˍͽȻ̿ʡɂǵͮʡ˱ʄͮڂʎɟڂʽ́ʡ˱ͮձڂ�ڂ
͝ΰͮ͝ɟ˪ǵͮʡɂ̿ڂɟΞʡɟ΢ڂǵ˱Ɏڂ˪ɟͮǵՈǵ˱ǵˍΰ͝ʡ̵͝ڂͽȻˍʡ͝ʎɟɎڂ
ʡ˱ͮڂʎɟڂ@̿ʡͮʡ͝ʎڂġɟɎʡɂǵˍڂć́ͽ̿˱ǵˍڂԲ@ġćԼڂˍ́́˅ɟɎڂǵͮڂ
Ɏǵͮǵڂɿ̿́˪ڂփԇԆհԆԍԉ̿ڂǵ˱Ɏ́˪ʡ͝ɟɎ̵ڂǵ̿ͮʡɂʡ̵ǵ˱ͮ͝ڂʡ˱ڂ
ԆԍԐ̿ͮڂʡǵˍ͝ձԐڂƗʎɟڂǵͽͮʎ́̿͝ڂɿ́ͽ˱Ɏڂ՞ͮ̿́͝˱ʄڂɂ́˱ɂˍͽ͝ʡΞɟڂ
ɟΞʡɎɟ˱ɂɟ՟ڂʡ˱Ɏʡɂǵͮʡ˱ʄͮڂʎǵͮͮڂʎɟڂǵ̵̵̿́ǵɂʎڂ՞ˍɟǵɎ͝ڂ
ڂ˱ǵʡ̵ڂɟ́ǵ̿ͮʎ̿ʡͮʡͮ́͝͝ڂɟɟ˱˅ڂ˱ʡڂ˱ɟɎͽɂͮʡ́̿ڂˍˍǵ˪͝ڂǵڂ́ͮ
ɂ́˪̵ǵ̿ɟɎڂ΢ʡͮʎ̵ڂˍǵɂɟȻ́հ՟ڂΰɟͮͮڂʎɟڂɎʡɿɿɟ̿ɟ˱ɂɟڂ
΢ǵ͝ڂ՞ˍɟͮ͝͝ڂʎǵ˱ͮڂʎɟڂ˪ʡ˱ʡ˪ǵˍڂɂˍʡ˱ʡɂǵˍˍΰڂʡ˪̵́̿ͮǵ˱ͮڂ
Ȼɟͮ΢ɟɟ˱Ոʄ̿́ͽ̵ڂɎʡɿɿɟ̿ɟ˱ɂɟձ՟ڂƉʡ˪ʡˍǵ̿̿ڂɟ͝ͽˍͮ͝ڂ΢ɟ̿ɟڂ
́Ȼ͝ɟ̿ΞɟɎڂɿ́̿ڂɿͽ˱ɂͮʡ́˱հڂ΢ʎɟ̿ɟ͝ڂͽȻՈǵ˱ǵˍΰ͝ʡ͝ڂɿ́ͽ˱Ɏڂ
ǵڂ՞͝˪ǵˍˍհڂ˱́˱Ոɂˍʡ˱ʡɂǵˍˍΰ̿ڂɟˍɟΞǵ˱ͮڂʡ˪̵̿́Ξɟ˪ɟ˱ͮ՟ձԐ

ǆʎʡˍɟڂʡ˱ͮ͝ǵ˱ͮ̿ڂɟˍɟǵ͝ɟڂʡ˱ͮ̿ǵ࢟ǵ̿ͮʡɂͽˍǵ̿ڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂ
ʡ˱ʽɟɂͮʡ́˱͝ڂɂǵ˱ڂɟǵ͝ɟڂľ͝ڂ�ΰ˪̵ͮ́˪͝հͮڂʎɟΰڂǵ̿ɟڂɿǵ̿ڂ
ɿ̿́˪ڂǵ˱ڂʡɎɟǵˍ̿ͮڂɟǵͮ˪ɟ˱̵ͮͮ́ڂʡ́˱ձڂբƗʎɟΰڂ΢́̿˅հڂǵ˱Ɏڂ
ͮʎɟ̿ɟڂʡ͝ڂɟΞʡɎɟ˱ɂɟͮڂʎǵͮͮڂʎɟΰڂ΢́̿˅հڂȻͽͮ́ڂ˱ˍΰڂʡ˱ͮڂʎɟڂ
͝ʎ́̿ͮͮڂɟ̿˪հբԆԅ͝ڂǵʡɎڂH́˱ǵʄʎǵ˱ձڂH́˱ǵʄʎǵ˱ڂǵˍ́͝ڂ
̵́ʡ˱ͮɟɎڂ́ͮڂǵڂԇԅԆԋڂH́ɂʎ̿ǵ˱ɟ̿ڂɟΞʡɟ΢ͮڂʎǵͮڂɿ́ͽ˱Ɏڂ
ͮʎɟڂɂˍʡ˱ʡɂǵˍˍΰڂʡ˪̵́̿ͮǵ˱ͮڂȻɟ˱ɟɿʡͮ́͝ڂɿڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂ
ʡ˱ʽɟɂͮʡ́˱͝ڂǵɿͮɟ̿ڂԆՕԍڂ΢ɟɟ˅͝ڂ΢ɟ̿ɟڂͽ˱ɂˍɟǵ ձ̿Ԇԅ

Ä˱ͮڂɟ̿˪́͝ڂɿ́ͮڂΫʡɂʡͮΰհڂɟΞɟ̿ΰڂʽ́ʡ˱ͮڂʡ˱ʽɟɂͮʡ́˱ڂǵˍ́͝ڂ
ɂ́˪ɟ͝ڂ΢ʡͮʎڂʡ˱ɿɟɂͮʡ́˱̿ڂʡ͝˅հڂǵˍȻɟʡͮ͝ڂ˪ǵˍˍձԆԆ In 
ǵɎɎʡͮʡ́˱հͮڂʎɟ̿ɟڂʡ͝ڂǵ˱ڂǵ̿ʄͽ˪ɟ˱ͮͮڂʎǵͮڂˍ́˱ʄՈ
ͮɟ̿˪ڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂʡ˱ʽɟɂͮʡ́˱ڂͽ͝ɟڂɂǵ˱ڂʎǵΞɟڂ
ǵڂɎɟͮ̿ʡ˪ɟ˱ͮǵˍڂɟɿɿɟɂͮڂ˱́ڂɂǵ̿ͮʡˍǵʄɟڂʡ˱ͮɟʄ̿ʡͮΰձԆԇ 
 ́΢ɟΞɟ հ̿ڂH́˱ǵʄʎǵ˱͝ڂǵʡɎڂʽͽͮ́͝ڂ˱ɟ̿ͮڂʡǵˍհڂȻΰڂ
ġɂ�ˍʡ˱Ɏ́˱ڂɟͮڂǵˍձհԆԇڂʎǵɎڂʡ˱Ξɟͮ͝ʡʄǵͮɟɎͮڂʎʡ̻͝ڂͽɟͮ͝ʡ́˱ڂ
΢ʡͮʎڂǵɎɟ̻ͽǵͮɟڂɂǵ̿ͮʡˍǵʄɟڂ˪ɟǵ͝ͽ̿ɟ˪ɟ˱ͮڂǵ˱Ɏڂ
ͮʎɟ̿ɟڂ΢ɟ̿ɟڂˍʡ˪ʡͮǵͮʡ́˱͝ڂʡ˱ͮڂʎɟڂɎɟ͝ʡʄ˱ձڂբÄͮڂͽ͝ɟɎڂ
ɟʡʄʎͮڂʡ˱ʽɟɂͮʡ́˱͝ڂʡ˱ڂǵͮڂ΢́Ոΰɟǵ̵̿ڂɟ̿ʡ́Ɏհڂ΢ʎʡɂʎڂ
ʡ˱ڂ˪ΰڂɟΫ̵ɟ̿ʡɟ˱ɂɟڂʡ͝ڂ˪́̿ɟͮڂʎǵ˱̵ڂͮ́͝˪ڂǵͮʡɟ˱ͮ͝ڂ
΢́ͽˍɎڂʄɟͮհբͮڂʎɟΰ͝ڂǵʡɎհڂǵɎɎʡ˱ʄͮڂʎǵͮͮڂʎɟڂʡ˱ʽɟɂͮʡ́˱͝ڂ
΢ɟ̿ɟڂǵɎ˪ʡ˱ʡͮ͝ɟ̿ɟɎڂʡ˱Ɏɟ̵ɟ˱Ɏɟ˱ͮˍΰ́ڂɿ̵ڂǵʡ˱ձڂբÄͮڂ
ɎʡɎ͝ڂʎ́΢ڂǵȻ́ͽͮڂԋԅ́ڂ́͝͝ˍڂ˪࠷ڂɿڂɂǵ̿ͮʡˍǵʄɟ́ڂΞɟ̿ڂ
two years.ԆԇڂÄͮڂ΢ǵ͝ڂǵ͝ڂ˪ǵˍˍڂˍ́͝͝մڂʡͮ͝ڂʎǵͮڂɂˍʡ˱ʡɂǵˍˍΰڂ
˪ɟǵ˱ʡ˱ʄɿͽˍԬڂÄڂʎǵΞɟڂ́˱ڂʡɎɟǵհڂȻͽͮڂÄ͝ڂͽ̵͝ɟɂͮڂ˱́ͮձբڂ
ǆʎɟͮʎɟ̿ڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂͽ͝ɟڂǵɂɂɟˍɟ̿ǵͮɟ͝ڂɂǵ̿ͮʡˍǵʄɟڂ
Ɏɟͮ̿͝ͽɂͮʡ́˱ڂʡͮ͝͝ڂʡˍˍڂǵ˱̵́ڂɟ˱̻ڂͽɟͮ͝ʡ́˱հ͝ڂǵʡɎڂƉʡ˪́˱հڂ
ʎʡʄʎˍʡʄʎͮʡ˱ʄڂǵ̿ڂɟɂɟ˱ͮڂʎɟǵɎՈͮ́ՈʎɟǵɎͮ͝ڂͽɎΰڂ
ͮʎǵͮڂɂ́˪̵ǵ̿ɟɎڂʡ˱ͮ̿ǵՈǵ̿ͮʡɂͽˍǵ̿ڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎ͝ڂ
ڂ˱ʡڂɎʡɿɿɟ̿ɟ˱ɂɟڂ́˱ڂɿ́ͽ˱Ɏڂǵ˱ɎڂǵɂʡɎڂʎΰǵˍͽ̿́˱ʡɂڂ́ͮ
Ɏʡ͝ɟǵ͝ɟ̵́̿ڂʄ̿ɟ͝͝ʡ́˱ձԆԉڂH́˱ǵʄʎǵ˱ڂǵ˱ɎڂƉʡ˪́˱ڂ
ǵʄ̿ɟɟɎͮڂʎɟڂ˪ǵʡ˱ڂɂ́˱ɂɟ̿˱ڂ΢ʡͮʎڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂ
ʡ˱ʽɟɂͮʡ́˱͝ڂ΢ǵͮ͝ڂʎɟ͝ڂʎ́̿ͮՈͮɟ̿˪ڂȻɟ˱ɟɿʡͮ͝հڂǵ̿͝ڂɟ̵ɟǵͮڂ
ʡ˱ʽɟɂͮʡ́˱͝ڂǵ̿ɟڂȻͽ̿Ɏɟ˱́͝˪ɟڂɿ̵́̿ڂǵͮʡɟ˱ͮ͝ڂǵ˱Ɏڂ
ʎɟǵˍͮʎɂǵ̿ɟ͝ڂΰͮ͝ɟ˪͝ձڂբǆɟڂ˅˱́΢ڂʎ́΢ڂ́ͮڂ˪ǵ˅ɟڂ
̵ɟ̵́ˍɟڂɿɟɟˍڂȻɟͮͮɟ̿ڂ΢ʎɟ˱ͮڂʎɟΰڂʎǵΞɟڂǵ˱ڂɟ̵ʡ́͝Ɏɟڂ
́ɿ͝ڂʡʄ˱ʡɿʡɂǵ˱̵ͮڂǵʡ˱հ͝ڂ΢ɟˍˍʡ˱ʄհڂǵ˱Ɏڂʡ˱ɿˍǵ˪˪ǵͮʡ́˱հբڂ
͝ǵʡɎڂƉʡ˪́˱ձڂբƗʎɟ̵́̿ڂȻˍɟ˪ڂʡ͝ڂʎ́΢͝ڂͽɂɂɟ͝͝ɿͽˍڂʡ͝ڂ
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ͮʎʡͮ͝ڂʎɟ̿ǵ̵ΰԬڂ̿́�ڂԇՕԉڂ΢ɟɟ˅͝ڂǵɿͮɟ̿ڂǵ˱ڂʡ˱ʽɟɂͮʡ́˱հڂ
ΰ́ͽڂɿɟɟˍڂȻɟͮͮɟ հ̿ڂǵ˱Ɏ̵ڂͮ́͝˪ڂɟ̵́ˍɟڂ΢ʡˍˍͮ͝ڂǵΰڂȻɟͮͮɟ̿ڂ
ɿ́̿ڂ˪́˱ͮʎ͝ձբڂ ́΢ɟΞɟ հ̿ͮڂʎǵͮڂʡͮ͝ڂͮ́˱ڂʎɟڂɂǵ͝ɟڂɿ́̿ڂ
ɟΞɟ̿ΰ́˱ɟհڂ˪ɟǵ˱ʡ˱ʄڂ˪́̿ɟ̵ͮ́ڂʡ́˱͝ڂǵ̿ɟͮ͝ڂʡˍˍڂ˱ɟɟɎɟɎձ

ǆʎɟ˱ڂǵˍˍͮ́ڂʎɟ̿ڂɿ́̿˪́͝ڂɿ̿ͮڂɟǵͮ˪ɟ˱ͮڂɿǵʡˍհڂʽ́ʡ˱ͮڂ
̿ɟ̵ˍǵɂɟ˪ɟ˱ͮڂ˪ǵΰڂȻɟͮڂʎɟ́ڂ˱ˍΰ̵ͮ́ڂʡ́˱ձڂ˱�ڂɟͮ͝ʡ˪ǵͮɟɎڂ
ԉԉձԆِ́ڂɿ̵ڂɟ̵́ˍɟڂ΢ʡͮʎڂ˅˱ɟɟڂľڂ�ͽ˱Ɏɟ̿΢ɟ˱ͮͮ́ͮڂǵˍڂ
˅˱ɟɟڂǵ̿ͮʎ̵̿́ˍǵͮ͝ΰڂԲƗČ�Լڂʡ˱ͮڂʎɟڂƣƉڂ�Ȼɟͮ΢ɟɟ˱ڂ
ԇԅԅԋڂǵ˱ɎڂԇԅԆԅձԆԊڂÄ˱ͮڂʎɟڂƣČհڂǵ̿́ͽ˱ɎڂԐԅِ́ڂɿڂ
ڂɟǵɂʎڂɂ́˱ɎͽɂͮɟɎڂͮ͝˱ɟ̵ˍǵɂɟ˪ɟ̿ڂɟɟ˱˅ڂԆԇԅհԅԅԅ֐
ΰɟǵ̿ڂǵ̿ɟڂɎͽɟڂ́ͮڂľ�ձԆԋڂƉʡ˪́˱ڂɎɟ͝ɂ̿ʡȻɟɎͮڂʎɟڂ
͝ͽ̿ʄʡɂǵˍڂʡ˱ͮɟ̿Ξɟ˱ͮʡ́˱՟͝ ڂȻͽͮڂ՞˪ʡ̿ǵɂˍɟհ՟ڂǵڂǵ͝ڂͮ͝ˍɟ͝ͽ̿ڂ
ǵɎɎɟɎͮڂʎǵͮڂʡͮڂ΢ǵ͝ڂɿǵ̿ڂɿ̿́˪̵ڂɟ̿ɿɟɂͮձڂբŚɟ͝ڂʡͮڂʎǵΞɟڂ
̿ʡ͝˅͝ԬڂǓɟ͝ձڂÄ͝ڂɟΞɟ̿ΰ́˱ɟڂǵڂɂǵ˱ɎʡɎǵͮɟԬڂĩ́հբڂƉʡ˪́˱ڂ
͝ǵʡɎձڂH́˱͝ʡɎɟ̿ǵͮʡ́˱͝ڂʡ˱ɂˍͽɎɟͮڂʎɟ̵ڂǵͮʡɟ˱ͮա͝ڂǵʄɟհڂ
ɂǵ̿Ɏʡ́Ξǵ͝ɂͽˍǵ̿ͮ͝ڂǵͮͽ͝հڂǵ˱ɎڂǵȻʡˍʡͮΰڂ́ͮڂǵɎʎɟ̿ɟڂ́ͮڂ
̵́ͮ͝Ո̵́ɟ̿ǵͮʡΞɟڂǵɎΞʡɂɟձڂH́˱ǵʄʎǵ˱͝ڂǵʡɎڂƗČڂ�΢ǵ͝ڂ
Ξɟ̿ΰڂɟɿɿɟɂͮʡΞɟڂɿ̵́̿ڂɟ̵́ˍɟڂ΢ʡͮʎڂ˪́Ɏɟ̿ǵͮɟ͝ڂ́ͮڂɟΞɟ̿ɟڂ
͝ΰ˪̵ͮ́˪͝հڂȻͽͮڂբʡͮڂʡ̿ͮ͝͝ڂͮ́˱ڂǵʡʄʎͮɿ́̿΢ǵ̿Ɏբڂǵ˱Ɏڂբǵڂ
ڂɟ̵ˍǵɂɟ˪ɟ˱ͮձ̿ڂͮ˱ʽ́ʡڂǵڂͮ˱΢ǵڂͮ́˱ڂɎ́ڂɟ̵́ˍɟ̵ڂɿ́ڂͮ́ˍ
Ɨʎɟڂɟǵ̿ˍʡɟ̿ڂΰ́ͽڂʎǵΞɟڂΰ́ͽ̿ڂʽ́ʡ˱ͮ̿ڂɟ̵ˍǵɂɟ˪ɟ˱ͮհڂ
ͮʎɟڂ˪́̿ɟڂˍʡ˅ɟˍΰڂΰ́ͽڂ΢ʡˍˍڂ˱ɟɟɎ̿ڂɟΞʡ͝ʡ́˱͝ڂͽ̿ʄɟ̿ΰհբڂ
H́˱ǵʄʎǵ˱͝ڂǵʡɎձ́̿�ڂͽ˱Ɏڂԍِ́ڂɿͮڂʎ́͝ɟڂ΢ʎ́ڂͽ˱Ɏɟ̿ʄ́ڂ
ƗČڂ�΢ʡˍˍڂ˱ɟɟɎ̿ڂɟΞʡ͝ʡ́˱ڂ΢ʡͮʎʡ˱ڂԋڂΰɟǵ̿͝ձڂÄͮڂʡ͝ڂǵڂ˪́̿ɟڂ
ͮɟɂʎ˱ʡɂǵˍˍΰڂɂʎǵˍˍɟ˱ʄʡ˱ʄ̵́ڂɟ̿ǵͮʡ́˱ͮڂʎǵͮͮڂǵ˅ɟ͝ڂˍ́˱ʄɟ̿ڂ
ͮʎǵ˱̿́ڂʡʄʡ˱ǵˍڂƗČڂ�ǵ˱Ɏڂʡ͝ڂǵ́͝͝ɂʡǵͮɟɎڂ΢ʡͮʎڂǵڂʎʡʄʎɟ̿ڂ
̿ʡ͝˅́ڂɿڂɂ́˪̵ˍʡɂǵͮʡ́˱͝հڂʡ˱ɂˍͽɎʡ˱ʄڂʡ˱ɿɟɂͮʡ́˱ձԆԍ In 
ǵɎɎʡͮʡ́˱հڂʽ́ʡ˱ͮ̿ڂɟ̵ˍǵɂɟ˪ɟ˱̵ͮ́ڂɟ̿ǵͮʡ́˱͝ڂǵ̿ɟڂɂǵ̿̿ʡɟɎڂ
́ͽͮڂȻΰڂʎʡʄʎˍΰ͝ڂ˅ʡˍˍɟɎͮ̿́ڂʎ̵́ǵɟɎʡɂ͝ڂͽ̿ʄɟ́˱͝ձڂ͝�ڂľڂ�
̵̿ɟΞǵˍɟ˱ɂɟڂɂ́˱ͮʡ˱ͽɟ̿͝ڂ́ͮڂʡ͝ɟհڂʎɟǵˍͮʎɂǵ̿ɟ͝ڂΰͮ͝ɟ˪͝ڂ
΢ʡˍˍڂˍʡ˅ɟˍΰڂͮ́˱ڂʎǵΞɟͮڂʎɟڂΞ́ˍͽ˪ɟ́ڂɿ̵͝ڂɟɂʡǵˍʡͮͮ͝͝ڂǵɿɿڂ
˱ɟɟɎɟɎڂ́ͮڂ˪ɟɟͮͮڂʎɟڂɂ́̿̿ɟ̵́͝˱Ɏʡ˱ʄڂʡ˱ɂ̿ɟǵ͝ɟڂʡ˱ڂ
ƗČڂ�Ɏɟ˪ǵ˱Ɏհ͝ڂǵʡɎڂH́˱ǵʄʎǵ˱ձ

Ɨʎɟΰڂ΢ɟ˱ͮ͝ڂ́ͮڂ˱́ڂǵΰͮڂʎǵ̵ͮ̿ڂɟΞɟ˱ͮʡΞɟհڂ˱́˱Ո
̵ʎǵ̿˪ǵɂ́ˍ́ʄʡɂǵˍڂʡ˱ͮɟ̿Ξɟ˱ͮʡ́˱͝հڂʡ˱ɂˍͽɎʡ˱ʄڂ΢ɟʡʄʎͮڂ
ڂǵ˱ɎڂΞɟ̿΢ɟʡʄʎͮ́ڂ΢ɟ̿ɟڂ΢ʎ́ڂͮ͝˱ǵͮʡɟ̵ڂ˱ʡڂ́͝͝ˍ
̻ͽǵɎ̿ʡɂɟ̵̿ͮ͝ڂɟ˱ʄͮʎɟ˱ʡ˱ʄڂɟΫɟ̿ɂʡ͝ɟ͝հڂǵ̿ɟڂɟΫͮ̿ɟ˪ɟˍΰڂ
ʡ˪̵́̿ͮǵ˱ͮձڂ ́΢ɟΞɟ հ̿ͮڂʎɟ̿ɟڂʡ́͝ڂɿͮɟ˱ڂǵڂˍǵɂ˅́ڂɿڂ
͝ͽ̵̵́̿ͮڂɿ́̿ڂˍʡɿɟͮ͝ΰˍɟՈȻǵ͝ɟɎڂǵ̵̵̿́ǵɂʎɟ͝ڂʡ˱̵̿ڂʡ˪ǵ̿ΰڂ
ɂǵ̿ɟڂǵ˱Ɏͮڂʎɟڂɂ́˪˪ͽ˱ʡͮΰհ͝ڂǵʡɎڂH́˱ǵʄʎǵ˱ձڂǆʎǵͮա͝ڂ
˪́̿ɟհͮڂʎɟΰڂǵ̿ɟڂͮ́͝˪ڂɟɿɿɟɂͮʡΞɟڂ΢ʎɟ˱ڂͽ͝ɟɎڂɟǵ̿ˍΰڂ
ʡ˱ͮڂʎɟڂɎʡ͝ɟǵ͝ɟڂɂ́ͽ̿͝ɟհڂǵ˱Ɏڂʡ˱ɂ̿ɟǵ͝ʡ˱ʄ̵ڂǵʡ˱հڂ́͝͝ˍڂ
́ɿڂɿͽ˱ɂͮʡ́˱հڂǵ˱ɎڂɎɟɂ̿ɟǵ͝ɟɎڂ˪́Ȼʡˍʡͮΰڂɂǵ˱ڂʎʡ˱Ɏɟ̿ڂ
̵ǵͮʡɟ˱ͮ͝աڂɟɿɿ́̿ͮ̿͝ڂ́ͮڂɟ˪ǵʡ˱ڂǵɂͮʡΞɟڂǵ˱Ɏڂ˪ǵʡ˱ͮǵʡ˱ڂǵڂ
healthy weight in the long term.

CHALLENGING PROBLEM 

żɟ͝ɟǵ̿ɂʎɟ̿͝ڂʎǵΞɟڂǵͮͮɟ˪̵ͮɟɎڂ́ͮڂǵɎɎ̿ɟͮ͝͝ڂʎʡ͝ڂ
ͽ˱˪ɟͮڂ˪ɟɎʡɂǵˍڂ˱ɟɟɎڂɿ́̿́͝ڂ˪ɟͮڂʡ˪ɟհڂȻͽͮڂǵڂˍǵɂ˅ڂ
́ɿڂ˅˱́΢ˍɟɎʄɟ̿ڂɟʄǵ̿Ɏʡ˱ʄͮڂʎɟڂͽ˱Ɏɟ̿ˍΰʡ˱ʄڂɎʡ͝ɟǵ͝ɟڂ

˪ɟɂʎǵ˱ʡ͝˪͝ڂʎǵ͝ڂʎǵ˪̵ɟ̿ɟɎڂɟɿɿ́̿ͮ͝ձڂƉʡ˪́˱ڂ
Ɏɟ͝ɂ̿ʡȻɟɎڂľ̵́̿ڂ�ʄ̿ɟ͝͝ʡ́˱ڂǵ͝ڂǵڂʎɟͮɟ̿́ʄɟ˱́ͽ͝հڂ
ʡ˱ͮɟ̿˪ʡͮͮɟ˱̵ͮ́̿ڂɂɟ͝͝հڂǵɎɎʡ˱ʄմڂբ�ˍͮʎ́ͽʄʎڂɟΞɟ̿ΰ́˱ɟڂ
ͮǵˍ˅́͝ڂɿͮڂʎʡ͝ڂǵ͝ڂȻɟʡ˱ʄڂǵڂɂǵ̿ͮʡˍǵʄɟڂɎʡ͝ɟǵ͝ɟհͮڂʎɟڂ
́̿ʡʄʡ˱ǵͮʡ́˱ڂʡ͝ڂΞɟ̿ΰڂͽ˱ɂˍɟǵ ձ̿ڂÄ˱ͮڂʎɟڂԆԐԎԅ͝հڂʡͮڂ
΢ǵ͝ڂȻɟˍʡɟΞɟɎڂǵˍͮɟ̿ǵͮʡ́˱͝ڂʡ˱ͮڂʎɟ͝ڂͽȻɂʎ́˱Ɏ̿ǵˍڂ
bone meant the cartilage began to bear more 
ͮ̿ǵ˱͝ʡͮʡ́˱ǵˍڂɿ́̿ɂɟ͝հڂˍɟǵɎʡ˱ʄڂ́ͮڂɎɟʄɟ˱ɟ̿ǵͮʡ́˱ڂ
΢ʡͮʎʡ˱ͮڂʎɟڂɂǵ̿ͮʡˍǵʄɟձڂ ́΢ɟΞɟ հ̿ͮڂʎʡ͝ڂʎǵ͝ڂ˱ɟΞɟ̿ڂ
Ȼɟɟ˱̿ڂɟ́͝ˍΞɟɎհڂǵ˱Ɏͮڂʎɟڂǵɟͮʡ́ˍ́ʄΰڂʡ̵́̿͝ڂȻǵȻˍΰڂ
˪ͽˍͮʡɿǵɂͮ́̿ʡǵˍڂǵ˱ɎڂɎʡɿɿɟ̿ɟ˱ͮڂʡ˱ڂɎʡɿɿɟ̿ɟ˱̵ͮڂɟ̵́ˍɟձբ

գǆʎǵͮɟΞɟ̿ͮڂʎɟڂǵɟͮʡ́ˍ́ʄΰհ̿ڂɟˍʡɟΞʡ˱ʄ̵ڂǵʡ˱ڂǵ˱Ɏڂ
maintaining function are among the treatment 
ʄ́ǵˍ͝ڂͮ́͝˪ڂʡ˪̵́̿ͮǵ˱̵ͮڂ́ͮڂǵͮʡɟ˱ͮ͝հդ͝ڂǵʡɎڂ
H́˱ǵʄʎǵ˱ձڂբ�ˍˍ̵ڂǵͮʡɟ˱ͮ͝ڂͽ̿Ξɟΰ͝͝ڂʎ́΢ͮڂʎǵͮͮڂʎɟ͝ɟڂ
ǵ̿ɟͮڂʎɟͮڂʎʡ˱ʄͮ͝ڂʎɟΰڂɂǵ̿ɟڂǵȻ́ͽͮհ̵́̿ڂȻǵȻˍΰڂȻɟɂǵͽ͝ɟڂ
these are the symptoms their loss of QoL is 
Ɏɟ̿ʡΞɟɎڂɿ̿́˪ձբڂ�˱ΰڂ˱ɟ΢̿ͮڂɟǵͮ˪ɟ˱ͮڂ˱ɟɟɎ͝ڂ́ͮڂ
ǵɎɎ̿ɟͮ͝͝ڂʎɟ͝ɟڂɟ˱Ɏ̵́ʡ˱ͮ͝հڂȻͽͮͮڂʎɟڂˍʡ˱˅ڂȻɟͮ΢ɟɟ˱ڂ
ͮ̿͝ͽɂͮͽ̿ɟڂǵ˱Ɏ͝ڂΰ˪̵ͮ́˪͝ڂʡ͝ڂɿǵ̿ڂɿ̿́˪ڂɂˍɟǵ̿ɂͽͮձ

Ɖʡ˪́˱ڂɟΫ̵ˍǵʡ˱ɟɎմڂբƗʎɟ̿ɟڂǵ̿ɟڂ˪ǵ˱ΰڂɟΫ̵ɟ̿ʡ˪ɟ˱ͮǵˍڂ
therapies trying to alter the natural history of the 
Ɏʡ͝ɟǵ͝ɟհڂǵ˱Ɏ́͝ڂ˪ɟ̵ڂɟ̵́ˍɟڂͽ͝ɟͮڂʎɟͮڂɟ̿˪ڂɎʡ͝ɟǵ͝ɟՈ
˪́Ɏʡɿΰʡ˱ʄͮ́͝ڂɟ́ǵ̿ͮʎ̿ʡͮʡ͝ڂɎ̿ͽʄ͝ձڂ@ͽͮͮڂʎɟ̻ڂͽɟͮ͝ʡ́˱ڂ
ʡ͝հڂ΢ʎǵͮڂɎ́ɟͮ͝ڂʎǵͮڂ˪ɟǵ˱Ԭբ̿ͮڂ�ڂʡǵˍ́ڂɿ̵̿͝ڂʡɿɟ̿˪ʡ˱հڂ
a recombinant human fibroblast growth factor 
ʡ˱ͮ̿ǵՈǵ̿ͮʡɂͽˍǵ̿ڂʡ˱ʽɟɂͮʡ́˱հ̵ڂͽȻˍʡ͝ʎɟɎڂʡ˱ڂԇԅԆԐհڂ
Ɏɟ˪́˱ͮ̿͝ǵͮɟɎ͝ڂ˪ǵˍˍ̿ڂɟʄ̿́΢ͮʎ́ڂɿڂɂǵ̿ͮʡˍǵʄɟձԆԎڂբ@ͽͮڂ
ͮʎɟ̿ɟڂ΢ǵ͝ڂ́˱ڂǵˍͮɟ̿ǵͮʡ́˱́ڂɿ͝ڂΰ˪̵ͮ́˪͝հڂ́͝ڂ΢ɟڂ
Ɏ́ڂͮ́˱ڂ˅˱́΢ڂ΢ʎǵͮͮڂʎǵͮڂ˪ɟǵ˱͝հͮڂ̿́ڂʎɟڂɂˍʡ˱ʡɂǵˍڂ
̿ɟˍɟΞǵ˱ɂɟձբڂ@ʡ̵͝ʎ̵́͝ʎ́˱ǵͮɟ͝հڂ΢ʎʡɂʎڂʎǵΞɟڂ
͝ˍ́΢ɟɎ̵́̿ڂʄ̿ɟ͝͝ʡ́˱ڂʡ˱ڂǵ˱ʡ˪ǵˍڂ˪́Ɏɟˍ́͝ڂɿڂľ�հڂ
ǵ̿ɟڂǵ˱́ͮʎɟ̿ڂɂǵ˱ɎʡɎǵͮɟڂ΢ʡͮʎڂɎʡ͝ɟǵ͝ɟՈ˪́Ɏʡɿΰʡ˱ʄڂ
̵́ͮɟ˱ͮʡǵˍձڂ ́΢ɟΞɟ հ̿ڂǵڂԇՈΰɟǵ̿ͮ͝ڂͽɎΰ́ڂɿڂԇհԊԏԉڂ
̵ǵͮʡɟ˱ͮ͝ڂɿǵʡˍɟɎڂ́ͮڂɎɟˍʡΞɟ̿͝ڂΰ˪̵ͮ́˪̿ڂɟˍʡɟɿڂɎɟ̵͝ʡͮɟڂ
̿ɟɂ́̿Ɏʡ˱ʄڂǵ̿ڂɟɎͽɂͮʡ́˱ڂʡ˱ڂHՈͮɟ̿˪ʡ˱ǵˍڂɂ̿́͝͝ˍʡ˱˅ʡ˱ʄڂ
ͮɟˍ̵́ɟ̵ͮʡɎɟ́ڂɿڂƗΰ̵ɟڂÄÄڂɂ́ˍˍǵʄɟ˱հڂǵڂ˪ǵ̿˅ɟ̿́ڂɿڂ
ɂǵ̿ͮʡˍǵʄɟڂɎɟʄɟ˱ɟ̿ǵͮʡ́˱ڂʡ˱̵́̿ڂʄ̿ɟ͝͝ʡΞɟڂľ�ձԆԏ 
բƉ́˪ɟ̵ڂɟ̵́ˍɟڂʄ́ͮڂȻɟͮͮɟ հ̿ڂȻͽͮڂʡͮڂ΢ǵ͝ڂͮ́˱ڂʄ́ʡ˱ʄڂ
ڂ΢ʡͮʎڂʎǵ̵̵ɟ˱ɟɎڂʎʡ˱ʄͮڂǵ˪ɟ͝ڂƗʎɟڂǵˍˍձڂ˪ʎɟͮڂɟǵͮ̿ͮڂ́ͮ
˪ɟͮǵˍˍ̵́̿́ͮɟʡ˱ǵ͝ɟڂʡ˱ʎʡȻʡͮ́̿͝հբ͝ڂǵʡɎڂƉʡ˪́˱ձڂբƉ́˪ɟڂ
̵ɟ̵́ˍɟڂʎǵΞɟ̿ͮڂʡɟɎڂƗĩڂ�ʡ˱ʎʡȻʡͮ́̿͝հͮ́ڂʎɟ̿͝ڂʎǵΞɟڂ
ͮ̿ʡɟɎڂÄĖՔԆڂʡ˱ʎʡȻʡͮ́̿͝ڂɎʡ̿ɟɂͮˍΰڂʡ˱ͮ́ͮڂʎɟڂʽ́ʡ˱ͮհڂ˱́˱ɟ́ڂɿڂ
΢ʎʡɂʎڂʎǵΞɟڂ΢́̿˅ɟɎձբڂ

Ɨʎɟڂɂʎǵˍˍɟ˱ʄɟ͝ڂ́ͮڂɎɟΞɟˍ̵́ʡ˱ʄڂ˱ɟ΢ڂɎ̿ͽʄ̵́̿ڂɎͽɂͮ͝ڂ
ɿ́̿ͮڂʎʡ̵͝ڂǵͮʡɟ˱ͮڂʄ̿́ͽ̵ڂǵ̿ɟڂ˪ͽˍͮʡ̵ˍɟհڂƉʡ˪́˱ڂ
ɟΫ̵ˍǵʡ˱ɟɎձڂբÄͮڂɎ́ɟ͝ڂǵ̵̵ɟǵ̿ͮڂʎǵͮڂ΢ɟڂ˪ʡʄʎͮڂȻɟڂǵȻˍɟڂ
ڂȻͽͮڂǵͮʡɟ˱ͮ͝հ̵ڂʄ̿ɟ͝͝ʡΞɟ̵́̿ڂɿ́̿ڂɟͮʎʡ˱ʄ˪́͝ڂɎ́ڂ́ͮ
΢ɟڂɎ́ڂͮ́˱ڂ˅˱́΢ڂʎ́΢͝ڂ́ͮڂɟˍɟɂͮͮڂʎɟ˪ڂͽ̵ɿ̿́˱ͮհբڂ
͝ǵʡɎڂƉʡ˪́˱հڂǵɎɎʡ˱ʄͮڂʎǵͮڂ΢ʎʡˍɟڂ΢́̿˅ڂ́ͮڂʡɎɟ˱ͮʡɿΰڂ
Ȼʡ́˪ǵ̿˅ɟ̿͝ڂʡ͝ڂͽ˱Ɏɟ̿΢ǵΰհڂʡͮڂʡͮ͝͝ڂʡˍˍڂʡ˱ڂɎɟΞɟˍ̵́˪ɟ˱ͮձڂ
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բǆɟڂǵ̿ɟڂɂʎǵˍˍɟ˱ʄɟɎڂȻΰ̿ͮڂʡǵˍڂɎɟ͝ʡʄ˱ڂʡ˱ͮڂʎɟڂ
ɎɟΞɟˍ̵́˪ɟ˱ͮ́ڂɿڂɎ̿ͽʄ͝ڂǵ˱ɎڂȻΰͮڂʎɟڂʎɟͮɟ̿́ʄɟ˱ɟ́ͽ͝ڂ
˱ǵͮͽ̿ɟڂǵ˱Ɏ̵́̿ڂʄ̿ɟ͝͝ʡ́˱́ڂɿͮڂʎɟ̵ڂǵͮʡɟ˱ͮ͝հբͮڂʎɟΰ͝ڂǵʡɎձ

A NEW BREED OF STEROIDS? 

ǆʎʡˍɟ̿ڂɟ͝ɟǵ̿ɂʎڂʡ˱ͮ́̿ͮڂɟǵͮ˪ɟ˱ͮ͝ڂɿ̿́˪ڂȻʡ́ˍ́ʄʡɂ͝ڂ́ͮڂ
ɂɟˍˍͮڂʎɟ̿ǵ̵ʡɟ͝ڂɂ́˱ͮʡ˱ͽɟ͝հڂǵ˱ڂɟΞɟ̿Ոʄ̿́΢ʡ˱ʄڂ˱ͽ˪Ȼɟ̿ڂ
́ɿ̵ڂǵͮʡɟ˱ͮ̿͝ڂɟ˪ǵʡ˱ڂʡ˱̵ڂǵʡ˱ڂǵ˱Ɏڂǵɂɂͽ˪ͽˍǵͮʡ˱ʄڂ
Ɏʡ͝ǵȻʡˍʡͮΰձڂ�ʡ˱Ɏʡ˱ʄڂ˱ɟ΢ڂ΢ǵΰ͝ڂ́ͮڂͽ͝ɟڂɟΫʡͮ͝ʡ˱ʄհڂ
̵̿́Ξɟ˱ڂ˪ɟɎʡɂǵͮʡ́˱͝ڂɂ́ͽˍɎڂȻɟͮڂʎɟڂǵ˱͝΢ɟ̿ڂ́ͮڂ
ͮǵɂ˅ˍʡ˱ʄͮڂʎʡ͝ڂͽ˱˪ɟͮڂ˱ɟɟɎձڂ

բǆʎɟ˱ڂΰ́ͽڂ˅́́ˍڂǵͮͮڂʎɟڂɟΞ́ˍͽͮʡ́˱́ڂɿͮ͝ڂɟ̿́ʡɎ͝հͮڂʎɟΰڂ
ǵ̿ɟڂǵڂ˪ʡ̿ǵɂˍɟڂɎ̿ͽʄհբ͝ڂǵʡɎڂƉʡ˪́˱ձڂբ^Ɏ΢ǵ̿ɎڂHǵˍΞʡ˱ڂ
Čɟ˱ɎǵˍˍհڂƗǵɎɟͽ͝ڂżɟʡɂʎͮ͝ɟʡ˱հڂǵ˱ɎڂŴʎʡˍʡ̵ڂƉʎ́΢ǵˍͮɟ̿ڂ
 ɟ˱ɂʎհڂ΢ʎ́ڂʡ˱Ξɟ˱ͮɟɎ͝ڂΰ˱ͮʎɟͮʡɂͮ͝ڂɟ̿́ʡɎ͝հڂ΢́˱ڂ
ͮʎɟڂĩ́ȻɟˍڂŴ̿ʡφɟڂʡ˱ڂŴʎΰ͝ʡ́ˍ́ʄΰڂ̿́ڂġɟɎʡɂʡ˱ɟڂԆԐԋԅڂ
ɿ́̿ڂɂͽ̿ʡ˱ʄ̿ڂʎɟͽ˪ǵͮ́ʡɎڂǵ̿ͮʎ̿ʡͮʡ͝ձբԆԐڂƉʡ˪́˱ڂ΢ɟ˱ͮ́ڂ˱մڂ
գƗʎɟ͝ɟ̵ͮ́ڂɟ˱ͮڂǵ˱ͮʡՈʡ˱ɿˍǵ˪˪ǵͮ́̿ΰڂɎ̿ͽʄ͝ڂ΢́̿˅հڂȻͽͮڂ
ͮʎɟΰڂʎǵΞɟ̵ͮ́ڂɟ˱ͮʡǵˍ͝ڂʡɎɟڂɟɿɿɟɂͮ́͝ڂΞɟ̿ͮڂʎɟڂˍ́˱ʄڂ
ͮɟ̿˪ڂǵ˱Ɏ́ڂ˱ˍΰ́ڂɿɿɟ̿͝ڂʎ́̿ͮՈͮɟ̿˪ڂȻɟ˱ɟɿʡͮ͝ձբ

ڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎ͝հڂʄՈǵɂͮʡ˱ʄ˱́ˍڂɿ́ڂȻ̿ɟɟɎڂɟ΢˱ڂ�
ʎ́΢ɟΞɟ հ̿ڂɂ́ͽˍɎͮڂʡ̵ͮڂʎɟ̿ڂʡ͝˅ՊȻɟ˱ɟɿʡ̵ͮ́̿ڂɿʡˍɟձڂ
Ǫʡˍ̿ɟͮͮǵ֣ڂԻ�ˍɟΫʡ́˱ڂƗʎɟ̿ǵ̵ɟͽͮʡɂ͝ڂÄ˱ɂձհڂ
ġǵ͝͝ǵɂʎͽ͝ɟͮͮ͝հڂƣƉ�Լհڂǵڂ˱́Ξɟˍհڂ˪ʡɂ̵̿́͝ʎɟ̿ɟՈ
Ȼǵ͝ɟɎհڂɟΫͮɟ˱ɎɟɎՈ̿ɟˍɟǵ͝ɟ̿ͮڂʡǵ˪ɂʡ˱́ˍ́˱ɟڂ
ǵɂɟͮ́˱ʡɎɟڂɿ́̿˪ͽˍǵͮʡ́˱հڂʎǵ͝ڂȻɟɟ˱͝ڂʎ́΢˱ڂ́ͮڂ
̵̿́ΞʡɎɟ͝ڂΰ˪̵ͮ́˪̿ڂɟˍʡɟɿڂɿ́̿ڂͽ̵ڂ́ͮڂԆԇڂ΢ɟɟ˅͝ձ20 
 ́΢ɟΞɟ հ̿ڂʡͮڂʡ́͝ڂ˱ˍΰڂǵΞǵʡˍǵȻˍɟڂʡ˱ͮڂʎɟڂƣƉ�ձڂ

^ŴՔԆԅԊÄ�żڂԻ^ͽ̵̿ǵΫʡǵڂŴʎǵ̿˪ǵɂɟͽͮʡɂǵˍ͝ڂÄ˱ɂձհڂ
ǃʡɂͮ́̿ʡǵհڂ@̿ʡͮʡ͝ʎڂH́ˍͽ˪ȻʡǵհڂHǵ˱ǵɎǵԳհڂǵ͝ڂͽͮ͝ǵʡ˱ɟɎՈ
̿ɟˍɟǵ͝ɟڂɿˍͽͮʡɂǵ́͝˱ɟ̵̵́̿ڂʡ́˱ǵͮɟհڂʡ͝ڂǵ̵́̿ڂ˪ʡ͝ʡ˱ʄڂ
ɂǵ˱ɎʡɎǵͮɟձԇԆڂHͽ̿̿ɟ˱ͮˍΰڂʡ˱ڂɎɟΞɟˍ̵́˪ɟ˱ͮհڂʡͮڂ
ͽͮʡˍʡ͝ɟ͝ڂ^ͽ̵̿ǵΫʡǵա̵̵̿́̿͝ڂʡɟͮǵ̿ΰڂŴǵ̿ͮʡɂˍɟڂżɟˍɟǵ͝ɟڂ
Ɨɟɂʎ˱́ˍ́ʄΰڂ́ͮڂɟ˱ǵȻˍɟڂǵڂˍ́΢ڂɟǵ̿ˍΰڂȻͽ̿ͮ́͝ڂɿڂɎ̿ͽʄڂ
̿ɟˍɟǵ͝ɟհڂɿ́ˍˍ́΢ɟɎڂȻΰͮ͝ڂɟǵɎΰڂɎ̿ͽʄ̿ڂɟˍɟǵ͝ɟ́ڂΞɟ̿ڂ
ͮʡ˪ɟڂԲ�ʡʄͽ̿ɟڂԆԼձڂ�ڂŴʎǵ͝ɟڂÄհ̿ڂǵ˱Ɏ́˪ʡ͝ɟɎհڂɎ́ͽȻˍɟՈ
Ȼˍʡ˱Ɏ̵ڂˍǵɂɟȻ́Ոɂ́˱ͮ̿́ˍˍɟɎ̿ͮڂʡǵˍ́ڂɿڂԉԇ̵ڂǵͮʡɟ˱ͮ͝ڂ
ɿ́ͽ˱Ɏڂ^ŴՔԆԅԊÄ�żڂ΢ɟˍˍ́ͮڂˍɟ̿ǵͮɟɎձڂǆʎʡˍɟͮڂʎɟͮ͝ڂͽɎΰڂ
΢ǵ̵́͝ڂͮ́˱ڂ΢ɟ̿ɟɎڂ́ͮڂǵ͝͝ɟ͝͝ڂɟɿɿʡɂǵɂΰհͮڂʎɟڂǵͽͮʎ́̿͝ڂ
ǵ˱ǵˍΰ͝ɟɎ̵ڂǵͮʡɟ˱ͮՈ̿ɟ̵́̿ͮɟɎ́ڂͽͮɂ́˪ɟڂ˪ɟǵ͝ͽ̿ɟ͝ڂ
ڂɿ́ͽ˱ɎڂƗʎɟΰڂɟˍʡɟɿձ̿ڂ˪̵́ͮ˪ΰ͝ڂǵ˱Ɏڂ˱ǵʡ̵ڂɟΞǵˍͽǵͮɟڂ́ͮ
ͮʎɟ̵́̿ڂɎͽɂ̵ͮ́̿ڂΞʡɎɟɎڂǵ˱ڂʡ˪˪ɟɎʡǵͮɟڂʡ˪̵̿́Ξɟ˪ɟ˱ͮڂ
ʡ˱ڂľ͝ڂ�ΰ˪̵ͮ́˪͝հڂǵ˱Ɏͮڂʎɟ͝ɟڂɟɿɿɟɂ̵ͮ͝ڂɟ̿͝ʡͮ͝ɟɎڂɿ́̿ڂ
ԏՕԆԇڂ΢ɟɟ˅͝ձԇԆڂÄɿͮڂʎɟ̿ڂɟ͝ͽˍͮ͝ڂɂǵ˱ڂȻɟ̿ڂɟ̵̿́ɎͽɂɟɎڂ
ʡ˱ڂˍǵ̿ʄɟ̿̿ͮڂʡǵˍ͝հڂH́˱ǵʄʎǵ˱ڂǵ˱ɎڂƉʡ˪́˱͝ڂǵʡɎհͮڂʎɟڂ
̵̿́Ɏͽɂͮڂɂ́ͽˍɎڂȻɟ˱ɟɿʡ̵ͮڂǵͮʡɟ˱ͮ͝հڂʡ˱ɂˍͽɎʡ˱ʄͮڂʎ́͝ɟڂ
̿ɟ̻ͽʡ̿ʡ˱ʄ̿ڂɟ̵ɟǵͮڂʡ˱ʽɟɂͮʡ́˱͝ձ 

բƗʎɟ̿ɟڂǵ̿ɟڂɂˍɟǵ̿ˍΰ̵ڂǵͮʡɟ˱ͮ͝ڂ΢ʎ́ڂ΢ʡˍˍڂ˱ɟɟɎ̿ڂɟɂͽ̿̿ɟ˱ͮڂ
ʡ˱ʽɟɂͮʡ́˱͝ڂ́ͮڂǵˍˍɟΞʡǵͮɟͮڂʎɟʡ̵̿ڂǵʡ˱ڂǵ˱Ɏڂʡ˪̵̿́Ξɟͮڂʎɟʡ̿ڂ
ɿͽ˱ɂͮʡ́˱հբ͝ڂǵʡɎڂƉʡ˪́˱ձڂբǓ́ͽڂ΢ǵ˱ͮڂ́ͮڂɂ́˱ͮ̿́ˍͮڂʎɟʡ̿ڂ
̵ǵʡ˱ڂǵ˱Ɏڂ˪ǵ˅ɟͮڂʎɟ˪ڂ˪́̿ɟڂ˪́ȻʡˍɟհڂȻ́ͮʎ́ڂɿڂ΢ʎʡɂʎڂ
΢ʡˍˍڂʡ˪̵̿́Ξɟͮڂʎɟʡ̿ڂȻˍ́́Ɏ̵̿ڂɟ͝͝ͽ̿ɟڂǵ˱ɎڂɎɟɂ̿ɟǵ͝ɟڂ
ɂǵ̿Ɏʡ́Ξǵ͝ɂͽˍǵ̿̿ڂʡ͝˅ձբڂƗʎɟڂɂͽ̿̿ɟ˱ͮڂɎɟȻǵͮɟհڂƉʡ˪́˱ڂ
͝ǵʡɎհڂ΢ǵ͝ڂʎ́΢́ڂɿͮɟ˱ڂ́ͮڂǵɎ˪ʡ˱ʡͮ͝ɟ̿ͮڂʎɟ͝ɟڂʡ˱ʽɟɂͮʡ́˱͝հڂ
΢ʡͮʎڂ˪ǵ˱ΰڂɟΫ̵ɟ̿ͮ͝ڂǵɎΞ́ɂǵͮʡ˱ʄڂɿ́̿ڂɟʡͮʎɟ̿ڂ˪́̿ɟڂ̿́ڂ
ˍɟ͝͝ڂɿ̿ɟ̻ͽɟ˱ͮˍΰͮڂʎǵ˱ͮڂʎ̿ʡɂɟڂΰɟǵ̿ˍΰձڂբ�ˍˍ́ڂɿͮڂʎǵͮڂʎǵ͝ڂ
˱ɟΞɟ̿ڂȻɟɟ˱̿ڂɟ́͝ˍΞɟɎհڂǵ˱Ɏͮڂʎɟ̿ɟڂǵ̿ɟ̵̵́̿͝ڂ́˱ڂɟɂͮʡΞɟڂ
ͮ̿ʡǵˍͮ͝ڂʎǵͮڂ˅́́ˍڂǵͮڂʡͮհբͮڂʎɟΰ͝ڂǵʡɎձڂ�ڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂ
ʡ˱ʽɟɂͮʡ́˱ڂ΢ʡͮʎڂǵڂԍՈ˪́˱ͮʎڂɟɿɿɟɂͮհڂʎ́΢ɟΞɟ հ̿ڂ΢́ͽˍɎڂ
̿ɟ˱Ɏɟ̿ͮڂʎɟ̻ڂͽɟͮ͝ʡ́˱ڂʡ̿̿ɟˍɟΞǵ˱ͮձڂբÄͮڂʎʡ˱˅ͮڂʎʡ͝ڂ˪ʡʄʎͮڂ
ȻɟڂǵڂΞɟ̿ΰڂʡ˪̵́̿ͮǵ˱ͮͮڂʎɟ̿ǵ̵ɟͽͮʡɂڂ́ͮڂǵɎɎ́ڂ́ͮڂͽ̿ڂ
ǵ̿˪ǵ˪ɟ˱ͮǵ̿ʡͽ˪հբڂǵɎɎɟɎڂƉʡ˪́˱ձڂ

H́˱ǵʄʎǵ˱ڂʎʡʄʎˍʡʄʎͮɟɎͮڂʎǵͮͮڂʎʡ͝ڂ˱ɟ΢ڂǵ̵̵̿́ǵɂʎڂ
ɿ́ɂͽ͝ɟɎ́ڂ˱́ڂȻͮǵʡ˱ʡ˱ʄ̵́̿ڂˍ́˱ʄɟɎڂȻɟ˱ɟɿʡͮ͝ڂɿ̿́˪ڂ
ǵڂ˅˱́΢˱հڂɟɿɿɟɂͮʡΞɟͮڂʎɟ̿ǵ̵ΰձڂբƗ́ڂȻɟڂǵȻˍɟڂ́ͮڂˍɟǵΞɟڂ
ͮʎɟڂɎ̿ͽʄڂʡ˱͝ʡɎɟͮڂʎɟڂʽ́ʡ˱ͮڂɿ́̿ڂǵڂˍ́˱ʄɟ̵̿ڂɟ̿ʡ́Ɏڂ
ǵɎɎ̿ɟ͝͝ɟͮ͝ڂ΢́ڂʡ͝͝ͽɟ͝ձڂ�ʡ̿ͮ͝հڂʡɿڂ΢ɟڂɂ́ͽˍɎڂʄʡΞɟڂ
̵ɟ̵́ˍɟڂԍڂ˪́˱ͮʎ́͝ڂɿ̵ڂǵʡ˱̿ڂɟˍʡɟɿڂ΢ʡͮʎڂǵ͝ڂʡ˱ʄˍɟڂ
ʡ˱ʽɟɂͮʡ́˱հڂʡͮڂɂ́ͽˍɎڂʎǵΞɟڂǵڂͮ́ˍڂ˪́̿ɟڂɟɿɿɟɂͮͮڂ˱́ڂʎɟʡ̿ڂ
Ż́ĖձڂÄͮڂ΢́ͽˍɎڂʄʡΞɟͮڂʎɟ˪ͮڂʎɟͮڂʡ˪ɟհڂɿͽ˱ɂͮʡ́˱հڂǵ˱Ɏڂ
ǵȻʡˍʡͮΰڂ́ͮڂ΢́̿˅ڂ˱́ڂʡ˪̵́̿ͮǵ˱ͮͮڂʎʡ˱ʄ͝ڂˍʡ˅ɟڂ˪ͽ͝ɂˍɟڂ
ͮ̿͝ɟ˱ʄͮʎɟ˱ʡ˱ʄձբڂƗʎɟ͝ڂɟɂ́˱Ɏ̵ͮ́ڂɟ˱ͮʡǵˍڂȻɟ˱ɟɿʡͮڂʡ͝ڂ
ˍɟ͝͝ڂȻ́ɎΰڂɟΫ̵́͝ͽ̿ɟͮڂ́ͮڂʎɟͮ͝ڂɟ̿́ʡɎհڂH́˱ǵʄʎǵ˱ڂ
ɟΫɂˍǵʡ˪ɟɎձڂբǆʎǵͮڂΰ́ͽڂʡ˱ʽɟɂͮڂʡ˱ͮ́ͮڂʎɟڂʽ́ʡ˱ͮڂ΢ʡˍˍڂʄɟͮڂ
ǵȻ́̿͝ȻɟɎڂʡ˱ͮ́ͮڂʎɟڂȻˍ́́Ɏͮ̿͝ɟǵ˪ձڂƗʎɟڂǵ˪́ͽ˱ͮڂʡ͝ڂ
͝˪ǵˍˍհڂȻͽͮڂʡɿڂΰ́ͽڂǵ̿ɟڂʎǵΞʡ˱ʄ̿ڂɟ̵ɟǵͮɟɎڂʡ˱ʽɟɂͮʡ́˱͝հڂʡͮڂ
ɂ́ͽˍɎڂǵɎɎڂͽ̵́ڂΞɟ̿ͮڂʡ˪ɟձբڂƉˍ́΢Ո̿ɟˍɟǵ͝ɟ̵́̿ڂɎͽɂͮ͝ڂ
ɂ́ͽˍɎڂʎǵΞɟڂˍɟ͝͝ڂɟɿɿɟɂͮ͝ڂ˱́ڂɟ̿ͽ˪ڂʄˍͽɂ́͝ɟͮڂʎǵ˱ڂ
ʡ˪˪ɟɎʡǵͮɟՈ̿ɟˍɟǵ͝ɟڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂʡ˱ʽɟɂͮʡ́˱͝հڂ
ͮʎɟΰ͝ڂͽʄʄɟͮ͝ɟɎհڂȻɟ˱ɟɿʡͮͮʡ˱ʄͮڂʎɟڂ˪ɟͮǵȻ́ˍʡ͝˪ڂ
́ɿ̵ڂǵͮʡɟ˱ͮ͝ڂ΢ʡͮʎڂľڂ�ʡ˱ڂʄɟ˱ɟ̿ǵˍհڂǵ˱Ɏͮڂʎ́͝ɟڂ΢ʡͮʎڂ
ɂ́˪́̿ȻʡɎڂɎʡǵȻɟͮɟ͝ڂʡ˱̵ڂǵ̿ͮʡɂͽˍǵ ձ̿22

ڂͮ˱΢ɟڂ˱́˪Ɖʡڂɟɿɿɟɂͮհڂʎɟ̿ǵ̵ɟͽͮʡɂͮڂʄɟ̿Ոǵɂͮʡ˱ʄ˱́ˍڂ�
́˱հڂɂ́ͽˍɎڂǵˍ̵́ͮ́͝ڂɟ˱ͮʡǵˍˍΰڂʎɟˍ̵ڂȻ̿ɟǵ˅ͮڂʎɟڂɂΰɂˍɟ́ڂɿڂ
ʡ˱ɿˍǵ˪˪ǵͮʡ́˱ڂɂ́˱ͮ̿ʡȻͽͮʡ˱ʄ̵́̿ڂ́ͮڂʄ̿ɟ͝͝ʡ́˱ձڂբƗʎʡ͝ڂ
may be very important because the inflammation 
˪ǵΰڂɂΰɂˍɟڂɿ̿́˪ڂˍ́΢ڂʄ̿ǵɎɟڂ́ͮڂʎʡʄʎڂʄ̿ǵɎɟհڂȻͽͮڂʡɿڂ
ΰ́ͽڂȻ̿ɟǵ˅ͮڂʎɟڂɂΰɂˍɟհڂʡͮڂ˪ǵΰڂȻɟ̻ڂͽʡɟ͝ɂɟ˱ͮհբڂƉʡ˪́˱ڂ
͝ǵʡɎձڂբÄɿڂΰ́ͽڂǵˍͮɟ̿ͮڂʎʡ͝ڂɂΰɂˍɟհڂΰ́ͽڂ˪ʡʄʎͮڂɂʎǵ˱ʄɟڂ
ͮʎɟڂɎɟʄɟ˱ɟ̿ǵͮʡ́˱́ڂɿڂɂǵ̿ͮʡˍǵʄɟմڂʡͮڂ˪ǵΰ̿ڂͮ́˱ڂɟʄ̿́΢ڂ
ɂǵ̿ͮʡˍǵʄɟհڂȻͽͮڂʡͮڂ˪ǵΰڂͮ́˱ڂ΢́̿͝ɟ˱ձբڂÄɿͮڂʎʡ͝ڂʡͮ͝ڂʎɟڂ
ɂǵ͝ɟհͮڂʎɟΰڂ΢ɟ˱ͮ́ڂ˱հڂʡͮڂɂ́ͽˍɎڂբɂʎǵ˱ʄɟͮڂʎɟڂɎɟȻǵͮɟբհڂ
but trials are still ongoing.

CONCLUSION 

ľڂ�ʡ͝ڂǵڂɎɟȻʡˍʡͮǵͮʡ˱ʄհڂɎʡ͝ǵȻˍʡ˱ʄڂɂ́˱Ɏʡͮʡ́˱ڂ
ͮʎǵͮڂ˱ɟʄǵͮʡΞɟˍΰڂʡ˪̵ǵɂͮ͝ڂŻ́Ėհڂʡ˱ɂ̿ɟǵ͝ɟ͝ڂ
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˪́̿ͮǵˍʡͮΰհڂǵ˱Ɏ̵ڂˍǵɂɟ͝ڂɟ˱́̿˪́ͽ̵̿͝ڂɟ͝͝ͽ̿ɟڂ˱́ڂ
ʎɟǵˍͮʎɂǵ̿ɟ͝ڂΰͮ͝ɟ˪͝ձڂSɟ̵͝ʡͮɟڂľ�ա͝͝ڂʡʄ˱ʡɿʡɂǵ˱ɂɟڂ
ǵ˱Ɏڂʡ˱ɂ̿ɟǵ͝ʡ˱ʄ̵̿ڂɟΞǵˍɟ˱ɂɟհͮڂʎɟ̿ͮڂɟǵͮ˪ɟ˱ͮڂ
ˍǵ˱Ɏ͝ɂǵ̵ɟڂʡ͝ڂɂͽ̿̿ɟ˱ͮˍΰڂʡ˱ǵɎɟ̻ͽǵͮɟձڂƗʎɟ̿ɟڂ
ʡ͝ڂˍʡ˪ʡͮɟɎ͝ڂͽ̵̵́̿ͮڂǵ˱Ɏ̿ڂɟ́͝ͽ̿ɂɟ͝ڂɿ́̿ڂ˱́˱Ո
̵ʎǵ̿˪ǵɂ́ˍ́ʄʡɂǵˍڂʡ˱ͮɟ̿Ξɟ˱ͮʡ́˱͝հ͝ڂͽɂʎڂǵ͝ڂ΢ɟʡʄʎͮڂ
ڂΰˍ˱́ڂʎɟͮڂǵ˱Ɏڂɟ˱ʄͮʎɟ˱ʡ˱ʄհ̿ͮ͝ڂͽ͝ɂˍɟ˪ڂǵ˱Ɏڂ́͝͝ˍ
̵̿́Ξɟ˱̵ڂʎǵ̿˪ǵɂ́ˍ́ʄʡɂǵˍ̿ͮڂɟǵͮ˪ɟ˱ͮ͝հڂĩƉ�ÄS͝ڂ
ǵ˱Ɏڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂʡ˱ʽɟɂͮʡ́˱͝հڂǵ̿ɟڂɿǵ̿ڂɿ̿́˪ڂ
ʡɎɟǵˍձڂÄ˱ڂǵɎɎʡͮʡ́˱հڂ΢́̿˅ڂ˱́ڂɎʡ͝ɟǵ͝ɟՈ˪́Ɏʡɿΰʡ˱ʄڂ
́ͮ͝ɟ́ǵ̿ͮʎ̿ʡͮʡ͝ڂɎ̿ͽʄ͝հڂ́ͮڂɎǵͮɟڂǵͮڂˍɟǵͮ͝հڂʎǵ͝ڂ
̵̿ʡ˪ǵ̿ʡˍΰ̵́̿ڂΞɟɎڂɿ̿ͽʡͮˍɟ͝͝հڂˍɟǵΞʡ˱ʄڂǵ͝ڂʡʄ˱ʡɿʡɂǵ˱ͮڂ
ǵ̿ɟǵ́ڂɿڂͽ˱˪ɟͮڂ˪ɟɎʡɂǵˍڂ˱ɟɟɎձڂ

ĩ́Ξɟˍհڂˍ́˱ʄɟ̿Ոǵɂͮʡ˱ʄͮ͝ڂɟ̿́ʡɎ͝հڂ΢ʎʡɂʎڂ˪ǵΰڂȻɟڂ
ǵȻˍɟڂ́ͮڂɟΫͮɟ˱Ɏͮڂʎɟڂɂͽ̿̿ɟ˱ͮͮڂʎɟ̿ǵ̵ɟͽͮʡɂڂȻɟ˱ɟɿʡͮڂ
ɿ̿́˪ڂʽͽͮ͝ڂ΢ɟɟ˅͝ڂ́ͮڂͽ̵ڂ́ͮڂԍڂ˪́˱ͮʎ͝հڂɂ́ͽˍɎڂȻɟͮڂʎɟڂ
́͝ˍͽͮʡ́˱ձڂբÄɿڂʡͮڂˍǵͮ͝͝ڂˍ́˱ʄɟ հ̿ڂŻ́Ėڂ΢ʡˍˍڂȻɟڂʡ˪̵̿́ΞɟɎհڂ
ǵ˱Ɏ̵ڂɟ̵́ˍɟڂ΢ʡˍˍڂȻɟڂ˪́̿ɟڂ˪́Ȼʡˍɟձڂġ́Ȼʡˍʡͮΰ͝ڂʎ́ͽˍɎڂ
ʄʡΞɟͮڂʎɟ˪ڂ˪́̿ɟڂɂ́˱ͮ̿́ˍ́ڂɿͮڂʎɟʡ̿ڂȻˍ́́Ɏ̵̿ڂɟ͝͝ͽ̿ɟڂ
ǵ˱Ɏڂ˪́̿ɟڂɂ́˱ͮ̿́ˍ́ڂɿͮڂʎɟʡ̿ڂ΢ɟʡʄʎͮհڂǵ˱ɎڂɎɟɂ̿ɟǵ͝ʡ˱ʄڂ
΢ɟʡʄʎͮڂʡ͝ڂǵ́͝͝ɂʡǵͮɟɎڂ΢ʡͮʎڂɎɟɂ̿ɟǵ͝ʡ˱ʄ̵ڂǵʡ˱ڂʡ˱ڂ
ͮʎɟڂ˅˱ɟɟ͝հբ͝ڂǵʡɎڂƉʡ˪́˱ձڂբƉ́ɂʡǵˍڂɿͽ˱ɂͮʡ́˱ʡ˱ʄڂ΢ʡˍˍڂ
Ȼɟڂʡ˪̵̿́ΞɟɎհڂǵ˱Ɏհڂɿ́̿ͮڂʎ́͝ɟڂ΢ʎ́ڂ˱ɟɟɎڂ́ͮڂʄɟͮڂ
̿ɟɂͽ̿̿ɟ˱ͮڂʡ˱ʽɟɂͮʡ́˱͝հͮڂʎɟΰڂ΢́ͽˍɎڂͮ́˱ڂʎǵΞɟڂ́ͮڂ
˅ɟɟ̵ڂɂ́˪ʡ˱ʄڂȻǵɂ˅ڂʡ˱͝ڂ́ͮڂɟɟͮڂʎɟʡ̿ڂɎ́ɂͮ́̿ڂǵ˱Ɏڂʄɟͮڂ
ǵ˱́ͮʎɟ̿ڂ˱ɟɟɎˍɟڂʡ˱ͮ́ͮڂʎɟʡ̿ڂʽ́ʡ˱ͮձբ

Figure 1: How Eupraxia's particle release technology works.
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Viscosupplementation for 
˅˱ɟɟͮ́͝ڂɟ́ǵ̿ͮʎ̿ʡͮʡ͝մ͝ڂΰͮ͝ɟ˪ǵͮʡɂڂ
̿ɟΞʡɟ΢ڂǵ˱Ɏڂ˪ɟͮǵՈǵ˱ǵˍΰ͝ʡ͝ձڂ@ġćձڂ
ԇԅԇԇնԉԎԏմɟԅԍԐԎԇԇձ

Ԇԅձڂ ć;˱ʡڂŴڂɟͮڂǵˍձڂÄ˱ͮ̿ǵ࢟ǵ̿ͮʡɂͽˍǵ̿ڂ
ɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂɿ́̿ڂ˅˱ɟɟڂ
osteoarthritis. Cochrane 
Database Syst Rev. 
ԇԅԆԋնԇԅԆԋԻԆԅԼյHSԅԅԋԉԇԏձ

ԆԆձڂ Čʡʽ́΢͝˅ʡڂżձڂżʡ͝˅͝ڂǵ˱ɎڂȻɟ˱ɟɿʡͮ͝ڂ
́ɿڂʡ˱ͮ̿ǵՈǵ̿ͮʡɂͽˍǵ̿ڂɂ́̿ͮʡɂ́ͮ͝ɟ̿́ʡɎڂ
injection for treatment of 
́ͮ͝ɟ́ǵ̿ͮʎ̿ʡͮʡ͝մڂ΢ʎǵͮ̿ڂǵɎʡ́ˍ́ʄʡͮ͝͝ڂ
ǵ˱Ɏ̵ڂǵͮʡɟ˱ͮ͝ڂ˱ɟɟɎڂ́ͮڂ˅˱́΢ձڂ
żǵɎʡ́ˍ́ʄΰձڂԇԅԆԐնԇԐԉԻԉԼյԍԍԊՔԋձ

Ԇԇձڂ ġɂ�ˍʡ˱Ɏ́˱ڂƗ^ڂɟͮڂǵˍձڂ^ɿɿɟɂͮ́ڂɿڂʡ˱ͮ̿ǵՈ
articular triamcinolone vs saline on 
˅˱ɟɟڂɂǵ̿ͮʡˍǵʄɟڂΞ́ˍͽ˪ɟڂǵ˱Ɏ̵ڂǵʡ˱ڂʡ˱ڂ
̵ǵͮʡɟ˱ͮ͝ڂ΢ʡͮʎڂ˅˱ɟɟͮ́͝ڂɟ́ǵ̿ͮʎ̿ʡͮʡ͝մڂ
ǵ̿ڂǵ˱Ɏ́˪ʡφɟɎڂɂˍʡ˱ʡɂǵˍ̿ͮڂʡǵˍձڂć�ġ�ձڂ
ԇԅԆԎնԉԆԎԻԆԐԼյԆԐԍԎՔԎԋձ

Ԇԉձڂ @ͽɂɂʡڂćڂɟͮڂǵˍձڂŴ̿́ʄ̿ɟ͝͝ʡ́˱́ڂɿڂ
˅˱ɟɟͮ́͝ڂɟ́ǵ̿ͮʎ̿ʡͮʡ͝ڂ΢ʡͮʎڂͽ͝ɟ́ڂɿڂ
ʡ˱ͮ̿ǵǵ̿ͮʡɂͽˍǵ̿ڂʄˍͽɂ́ɂ́̿ͮʡɂ́ʡɎ͝ڂ
Ξɟ̿͝ͽ͝ڂʎΰǵˍͽ̿́˱ʡɂڂǵɂʡɎձͮ̿�ڂʎ̿ʡͮʡ͝ڂ
żʎɟͽ˪ǵͮ́ˍձڂԇԅԇԆնԎԊԻԇԼյԇԇԉՔԍձ

ԆԊձڂ ǆǵ̿Ɏڂġġձڂľͮ͝ɟ́ǵ̿ͮʎ̿ʡͮʡ͝ڂɂǵ̿ɟڂǵ˱Ɏڂ
̿ʡ͝˅́ڂɿͮ́ͮڂǵˍڂ˅˱ɟɟڂǵ̿ͮʎ̵̿́ˍǵͮ͝ΰڂ
ǵ˪́˱ʄڂġɟɎʡɂǵ̿ɟڂȻɟ˱ɟɿʡɂʡǵ̿ʡɟ͝մڂǵڂ

̵̵́ͽˍǵͮʡ́˱ՈȻǵ͝ɟɎͮ͝ڂͽɎΰ́ڂɿ̿ڂɟʄʡ́˱ǵˍڂ
ɂ́Ξǵ̿ʡǵͮʡ́˱ձͮ̿�ڂʎ̿ʡͮʡ͝ڂżʎɟͽ˪ǵͮ́ˍձڂ
ԇԅԇԆնԎԉԻԆԇԼյԇԇԍԆՔԎԅձ

Ԇԋձڂ ǃɟ̿͝ͽͮ̿͝�ڂʎ̿ʡͮʡ͝ձڂĩɟ΢̵́̿ڂɂɟɎͽ̿ɟڂɿ́̿ڂ
ɟǵ̿ˍΰͮ́͝ڂɟ́ǵ̿ͮʎ̿ʡͮʡ̿͝ڂ́ͮڂɟɎͽɂɟڂ˱ɟɟɎڂ
ɿ́̿ڂ˅˱ɟɟ̿ڂɟ̵ˍǵɂɟ˪ɟ˱ͮձڂ�ΞǵʡˍǵȻˍɟڂǵͮմڂ
ʎ̵ͮͮ͝մՄՄ΢΢΢ձΞɟ̿͝ͽ͝ǵ̿ͮʎ̿ʡͮʡ͝ձ́̿ʄՄ
̿ɟ͝ɟǵ̿ɂʎՄ̿ɟ͝ɟǵ̿ɂʎՈǵɂʎʡɟΞɟ˪ɟ˱ͮ͝Մ
˱ɟ΢Ո̵̿́ɂɟɎͽ̿ɟՈɿ́̿Ոɟǵ̿ˍΰՈ
́ͮ͝ɟ́ǵ̿ͮʎ̿ʡͮʡ͝ՄձڂĖǵͮ͝ڂǵɂɂɟ͝͝ɟɎմڂԇڂ
�ͽʄͽͮ͝ڂԇԅԇԇձ

Ԇԍձڂ ĖɟɟڂS ڂɟͮڂǵˍձڂHǵͽ͝ɟ͝ڂǵ˱Ɏڂɂˍʡ˱ʡɂǵˍڂ
́ͽͮɂ́˪ɟ́͝ڂɿ̿ڂɟΞʡ͝ʡ́˱ͮ́ͮڂǵˍڂ˅˱ɟɟڂ
arthroplasty. Knee Surg Relat Res. 
ԇԅԆԎնԇԐԻԇԼյԆԅԊՔԐձ

ԆԎձڂ  ́ɂʎȻɟ̿ʄڂġHڂɟͮڂǵͮձڂ^ɿɿɟɂͮ́ڂɿڂ
ʡ˱ͮ̿ǵՈǵ̿ͮʡɂͽˍǵ̵̿̿͝ڂʡɿɟ̿˪ʡ˱ڂΞ͝ڂ
placebo on femorotibial joint 
ɂǵ̿ͮʡˍǵʄɟͮڂʎʡɂ˅˱ɟ͝͝ڂʡ˱̵ڂǵͮʡɟ˱ͮ͝ڂ
΢ʡͮʎͮ́͝ڂɟ́ǵ̿ͮʎ̿ʡͮʡ͝մͮڂʎɟڂ�ľżǆ�żSڂ
̿ǵ˱Ɏ́˪ʡφɟɎڂɂˍʡ˱ʡɂǵˍ̿ͮڂʡǵˍձڂć�ġ�ձڂ
ԇԅԆԐնԉԇԇԻԆԊԼյԆԉԍԅՔԎԅձ

Ԇԏձڂ @ʡ˱ʄʎǵ˪ڂHľڂɟͮڂǵˍձڂżʡ͝ɟɎ̿́˱ǵͮɟڂ
Ɏɟɂ̿ɟǵ͝ɟ͝ڂȻʡ́ɂʎɟ˪ʡɂǵˍڂ˪ǵ̿˅ɟ̿͝ڂ
́ɿڂɂǵ̿ͮʡˍǵʄɟڂɎɟʄ̿ǵɎǵͮʡ́˱ڂȻͽͮڂ
Ɏ́ɟ͝ڂͮ́˱ڂɎɟɂ̿ɟǵ͝ɟ͝ڂΰ˪̵ͮ́˪͝ڂ̿́ڂ
͝ˍ́΢̿ڂǵɎʡ́ʄ̿ǵ̵ʎʡɂ̵́̿ڂʄ̿ɟ͝͝ʡ́˱ڂʡ˱ڂ
̵ǵͮʡɟ˱ͮ͝ڂ΢ʡͮʎڂ˪ɟɎʡǵˍڂɂ́˪̵ǵ̿ͮ˪ɟ˱ͮڂ
́ͮ͝ɟ́ǵ̿ͮʎ̿ʡͮʡ́͝ڂɿͮڂʎɟڂ˅˱ɟɟմ̿ڂɟ͝ͽˍͮ͝ڂ
́ɿͮڂʎɟͮڂ΢́Ոΰɟǵ̿ڂ˪ͽˍͮʡ˱ǵͮʡ́˱ǵˍڂ
˅˱ɟɟͮ́͝ڂɟ́ǵ̿ͮʎ̿ʡͮʡ̿ͮ͝͝ڂͽɂͮͽ̿ǵˍڂ

ǵ̿ͮʎ̿ʡͮʡͮ͝͝ڂͽɎΰձͮ̿�ڂʎ̿ʡͮʡ͝ڂżʎɟͽ˪ձڂ
ԇԅԅԍնԋԇԻԆԆԼյԉԊԐԊՔԋԅԎձ

ԆԐձڂ Ɨʎɟڂĩ́ȻɟˍڂŴ̿ʡφɟձڂƗʎɟڂĩ́Ȼɟˍڂ
Ŵ̿ʡφɟڂʡ˱ڂŴʎΰ͝ʡ́ˍ́ʄΰڂ̿́ڂġɟɎʡɂʡ˱ɟڂ
ԆԐԋԅձڂԆԐԋԅձڂ�ΞǵʡˍǵȻˍɟڂǵͮմڂʎ̵ͮͮ͝մՄՄ
΢΢΢ձ˱́Ȼɟˍ̵̿ʡφɟձ́̿ʄՄ̵̿ʡφɟ͝Մ
˪ɟɎʡɂʡ˱ɟՄԆԐԋԅՄ͝ͽ˪˪ǵ̿ΰՄձڂĖǵͮ͝ڂ
ǵɂɂɟ͝͝ɟɎմڂԇڂ�ͽʄͽͮ͝ڂԇԅԇԇձ

20. H́˱ǵʄʎǵ˱ڂŴڂɟͮڂǵˍձڂ^ɿɿɟɂͮ́͝ڂɿڂǵڂ
͝ʡ˱ʄˍɟڂʡ˱ͮ̿ǵՈǵ̿ͮʡɂͽˍǵ̿ڂʡ˱ʽɟɂͮʡ́˱ڂ
of a microsphere formulation 
́ɿ̿ͮڂʡǵ˪ɂʡ˱́ˍ́˱ɟڂǵɂɟͮ́˱ʡɎɟڂ
ڂǵڂǵʡ˱մ̵ڂɟ́ǵ̿ͮʎ̿ʡͮʡͮ́͝͝ڂɟɟ˱˅ڂ˱́
Ɏ́ͽȻˍɟՈȻˍʡ˱ɎɟɎհ̿ڂǵ˱Ɏ́˪ʡφɟɎհڂ
̵ˍǵɂɟȻ́Ոɂ́˱ͮ̿́ˍˍɟɎհڂ˪ͽˍͮʡ˱ǵͮʡ́˱ǵˍڂ
ͮ͝ͽɎΰձڂćڂ@́˱ɟڂć́ʡ˱ͮڂƉͽ̿ʄڂ�˪ձڂ
ԇԅԆԏնԆԅԅԻԏԼյԍԍԍՔԎԎձ

ԇԆձڂ ġǵˍ́˱ɟڂ�ڂɟͮڂǵˍձڂƉǵɿɟͮΰڂǵ˱Ɏڂ
̵ʎǵ̿˪ǵɂ́˅ʡ˱ɟͮʡɂ́͝ڂɿڂ^ŴՔԆԅԊÄ�żڂ
Բ͝ͽͮ͝ǵʡ˱ɟɎՈ̿ɟˍɟǵ͝ɟڂɿˍͽͮʡɂǵ́͝˱ɟڂ
̵̵̿́ʡ́˱ǵͮɟԳڂʡ˱ڂ˅˱ɟɟͮ́͝ڂɟ́ǵ̿ͮʎ̿ʡͮʡ͝մڂ
ǵ̿ڂǵ˱Ɏ́˪ʡφɟɎհڂɎ́ͽȻˍɟՈȻˍʡ˱Ɏհڂ
̵ˍǵɂɟȻ́Ոɂ́˱ͮ̿́ˍˍɟɎ̵ڂʎǵ͝ɟڂԆڂ
trial. Osteoarthr Cartil Open. 
ԇԅԇԆնԉԻԊԼյԆԅԅԇԆԉձ

22. żͽ͝͝ɟˍˍڂƉćڂɟͮڂǵˍձڂƗ̿ʡǵ˪ɂʡ˱́ˍ́˱ɟڂ
ǵɂɟͮ́˱ʡɎɟڂɟΫͮɟ˱ɎɟɎ̿ڂɟˍɟǵ͝ɟڂʡ˱ڂ
̵ǵͮʡɟ˱ͮ͝ڂ΢ʡͮʎͮ́͝ڂɟ́ǵ̿ͮʎ̿ʡͮʡ͝ڂǵ˱Ɏڂ
ͮΰ̵ɟڂԇڂɎʡǵȻɟͮɟ͝մڂǵ̿ڂǵ˱Ɏ́˪ʡφɟɎհڂ
̵ʎǵ͝ɟڂԇͮ͝ڂͽɎΰձڂżʎɟͽ˪ǵͮ́ˍ́ʄΰڂ
ԻľΫɿ́̿ɎԳձڂԇԅԆԏնԋԎԻԆԇԼնԇԇԉԋՔԊԆձ

FOR REPRINT QUERIES PLEASE CONTACT:   INFO@EMJREVIEWS.COM

Interview

https://www.emjreviews.com/
https://creativecommons.org/licenses/by-nc/4.0/


58 EMJ  ●  September 2022  ●  Creative Commons Attribution-Non Commercial 4.0

�ΞǵʡˍǵȻˍɟڂǵͮմڂʎ̵ͮͮ͝մՄՄ΢΢΢ձ˱ʡɂɟձ
́̿ʄձͽ˅ՄʄͽʡɎǵ˱ɂɟՄɎʄԐՄ̿ɟ́͝ͽ̿ɂɟ͝Մ
ɟʄɿ̿ͮ˅Ո˪ͽͮǵͮʡ́˱Ոͮɟͮ͝ʡ˱ʄՈʡ˱Ո
ǵɎͽˍͮ͝Ո΢ʡͮʎՈˍ́ɂǵˍˍΰՈǵɎΞǵ˱ɂɟɎՈ
́̿Ո˪ɟͮǵͮ͝ǵͮʡɂՈ˱́˱͝˪ǵˍˍɂɟˍˍՈ
ˍͽ˱ʄՈɂǵ˱ɂɟ̿ՈԇԐԇԏԅԎԅԅԉԋԎձڂĖǵͮ͝ڂ
ǵɂɂɟ͝͝ɟɎմڂԉԆڂ�ͽʄͽͮ͝ڂԇԅԇԇձ

7. Soria JC et al. Osimertinib 
ʡ˱ڂͽ˱ͮ̿ɟǵͮɟɎڂ^��żՈ˪ͽͮǵͮɟɎڂ
ǵɎΞǵ˱ɂɟɎڂ˱́˱Ո͝˪ǵˍˍՈɂɟˍˍڂ
ˍͽ˱ʄڂɂǵ˱ɂɟ ձ̿ڂĩڂ^˱ʄˍڂćڂġɟɎձڂ
ԇԅԆԏնԉԎԏԻԇԼյԆԆԉՔԇԋձ

ԏձڂ Ramalingam SS et al. Overall 
survival with osimertinib in 
ͽ˱ͮ̿ɟǵͮɟɎհڂ^��żՈ˪ͽͮǵͮɟɎڂ
ǵɎΞǵ˱ɂɟɎڂĩƉHĖHձڂĩڂ^˱ʄˍڂćڂġɟɎձڂ
ԇԅԆԐնԉԏԇԻԆԼյԊԆՔԋԅձ

Ԑձڂ ġ́˅ڂƗڂɟͮڂǵˍձڂƣ̵ɎǵͮɟɎ́ڂΞɟ̿ǵˍˍڂ
͝ͽ̿ΞʡΞǵˍڂǵ˱Ɏڂɿʡ˱ǵˍ̵́̿ڂʄ̿ɟ͝͝ʡ́˱Ոɿ̿ɟɟڂ
͝ͽ̿ΞʡΞǵˍڂɎǵͮǵڂɿ̵́̿ڂǵͮʡɟ˱ͮ͝ڂ΢ʡͮʎڂ
ͮ̿ɟǵͮ˪ɟ˱ͮՈ˱ǵʡΞɟڂǵɎΞǵ˱ɂɟɎڂ�ĖČՔ
̵́͝ʡͮʡΞɟڂ˱́˱Ո͝˪ǵˍˍՈɂɟˍˍڂˍͽ˱ʄڂɂǵ˱ɂɟ̿ڂ
ʡ˱ͮڂʎɟڂ�Ė^Ǎͮ͝ڂͽɎΰձڂ˱˱�ڂľ˱ɂ́ˍձڂ
ԇԅԇԅնԉԆԻԏԼյԆԅԋԍՔԍԊձ

Ԇԅձڂ Sΰڂ�ČڂɟͮڂǵˍձڂĖ́˱ʄՈͮɟ̿˪́ڂͽͮɂ́˪ɟ͝ڂ
΢ʡͮʎ̿́ͮ́͝ڂǵ͝ʡȻڂʡ˱̵̿ڂɟͮ̿ɟǵͮɟɎڂ
KRAS̵ձ�ԆԇHՈ˪ͽͮǵͮɟɎڂĩƉHĖHյڂ
ԇՈΰɟǵ̿ڂǵ˱ǵˍΰ͝ʡ́͝ڂɿڂH́Ɏɟ@̿ɟǵČԆԅԅձڂ
�Ȼͮ̿͝ǵɂͮڂHƗԅԅԉձڂ�˪ɟ̿ʡɂǵ˱ڂ
�́͝͝ɂʡǵͮʡ́˱ڂɿ́̿ڂHǵ˱ɂɟ̿ڂżɟ͝ɟǵ̿ɂʎڂ
Ի��HżԼڂ�˱˱ͽǵˍڂġɟɟͮʡ˱ʄձ̵̿�ڂʡˍڂԏՔԆԉհڂ
2022.

ԆԆձڂ Ɖ˅́ͽˍʡɎʡ͝ڂ�ڂɟͮڂǵˍձڂƉ́ͮ́̿ǵ͝ʡȻڂ
for Lung Cancers with KRAS 
̵ձ�ԆԇHڂġͽͮǵͮʡ́˱ձڂĩڂ^˱ʄˍڂćڂġɟɎձڂ
ԇԅԇԆնԉԏԊԻԇԋԼյԇԉԎԆՔԏԆձ

Ԇԇձڂ Ɖͽ˱ڂĖڂɟͮڂǵˍձ́͝͝�ڂɂʡǵͮʡ́˱ڂȻɟͮ΢ɟɟ˱ڂ
KRASڂΞǵ̿ʡǵ˱ͮͮ͝ڂǵͮͽ͝ڂǵ˱Ɏ́ڂͽͮɂ́˪ɟ͝ڂ
΢ʡͮʎڂɿʡ̿ͮ͝Ոˍʡ˱ɟڂʡ˪˪ͽ˱ɟڂɂʎɟɂ˅̵́ʡ˱ͮڂ
ʡ˱ʎʡȻʡͮ́̿ՈȻǵ͝ɟɎͮڂʎɟ̿ǵ̵ΰڂʡ˱̵ڂǵͮʡɟ˱ͮ͝ڂ
΢ʡͮʎڂǵɎΞǵ˱ɂɟɎڂ˱́˱Ո͝˪ǵˍˍՈ
ɂɟˍˍڂˍͽ˱ʄڂɂǵ˱ɂɟ ձ̿ڂć�ġڂ�ľ˱ɂ́ˍձڂ
ԇԅԇԆնԎԻԍԼյԐԉԎՔԐձ

Ԇԉձڂ ġ́˅ڂƗƉČڂɟͮڂǵˍձڂŴɟ˪Ȼ̿́ˍʡφͽ˪ǵȻڂ
versus chemotherapy for 
̵̿ɟΞʡ́ͽ͝ˍΰڂͽ˱ͮ̿ɟǵͮɟɎհڂŴSՔĖԆՔ
ɟΫ̵̿ɟ͝͝ʡ˱ʄհڂˍ́ɂǵˍˍΰڂǵɎΞǵ˱ɂɟɎڂ
ڂˍˍՈ͝˪ǵˍˍՈɂɟ˱́˱ڂɟͮǵͮ͝ǵͮʡɂ˪ڂ̿́
ˍͽ˱ʄڂɂǵ˱ɂɟ̿ڂԲČ^ǓĩľƗ^ՔԅԊԇԼյڂ
ǵ̿ڂǵ˱Ɏ́˪ʡ͝ɟɎհ̵́ڂɟ˱ՈˍǵȻɟˍհڂ
ɂ́˱ͮ̿́ˍˍɟɎհ̵ڂʎǵ͝ɟڂԉ̿ͮڂʡǵˍձڂĖǵ˱ɂɟͮձڂ
ԇԅԆԐնԉԐԉԻԆԅԆԏԉԼյԆԏԆԐՔԉԅձ

ԆԊձڂ ŴǵφՈ�̿ɟ͝ڂĖڂɟͮڂǵˍձ̿ڂ�ڂǵ˱Ɏ́˪ʡφɟɎհڂ
̵ˍǵɂɟȻ́Ոɂ́˱ͮ̿́ˍˍɟɎ̿ͮڂʡǵˍ́ڂɿڂ
̵ɟ˪Ȼ̿́ˍʡφͽ˪ǵȻ̵ڂˍͽ͝ڂɂʎɟ˪́ͮʎɟ̿ǵ̵ΰڂ
in patients with metastatic 
̻͝ͽǵ˪́ͽ͝ڂĩƉHĖHյ̵́ͮ́̿ڂɂ́ˍՈ
̵͝ɟɂʡɿʡɟɎڂɿʡ˱ǵˍڂǵ˱ǵˍΰ͝ʡ́͝ڂɿڂ
Č^ǓĩľƗ^ՔԊԅԎձڂćڂƗʎ́̿ǵɂڂľ˱ɂ́ˍձڂ
ԇԅԇԅնԆԋԻԆԅԼյԆԍԋԎՔԍԐձ

Ԇԋձڂ ŴǵφՈ�̿ɟ͝ڂĖڂ�ɟͮڂǵˍձڂ�ʡ̿ͮ͝Ոˍʡ˱ɟڂ
nivolumab plus ipilimumab in 
ǵɎΞǵ˱ɂɟɎڂ˱͝ɂˍɂմڂԊՈΰɟǵ̿́ڂͽͮɂ́˪ɟ͝ڂ
ɿ̿́˪ͮڂʎɟ̿ڂǵ˱Ɏ́˪ʡφɟɎհ̵́ڂɟ˱ՈˍǵȻɟˍհڂ
̵ʎǵ͝ɟڂԉڂɂʎɟɂ˅˪ǵͮɟڂԇԇԎ̵ڂǵ̿ͮڂԆ̿ͮڂʡǵˍձڂ
ćڂƗʎ́̿ǵɂڂľ˱ɂ́ˍձڂԇԅԇԇնԆԎԻԇԼյԇԏԐՔ
ԉԅԏձ 

Ԇԍձڂ ĩʡ͝ʎʡ˱́ڂġڂɟͮڂǵˍձڂ@̿ǵʡ˱ڂ˪ɟͮǵͮ͝ǵ͝ɟ͝ڂ
ʡ˱́ڂ˱ɂ́ʄɟ˱ɟՈɎ̿ʡΞɟ˱ڂ˱́˱Ո͝˪ǵˍˍڂɂɟˍˍڂ
ˍͽ˱ʄڂɂǵ˱ɂɟ ձ̿ڂƗ̿ǵ˱͝ˍڂĖͽ˱ʄڂHǵ˱ɂɟ̿ڂ
żɟ͝ձڂԇԅԆԐնԏԻƉͽ̵̵ˍڂԉԼյƉԇԐԏՔԉԅԎձ

ԆԎձڂ ŴǵʄɟڂƉڂɟͮڂǵˍձڂƉΰͮ͝ɟ˪ʡɂ̿ͮڂɟǵͮ˪ɟ˱ͮڂ
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ԇԅԇԅնԆԉԇյԆԏԎՔԐԏձ

Ԇԏձڂ @ǵˍˍǵ̿ɎڂŴڂɟͮڂǵˍձڂŴ̿ɟɂˍʡ˱ʡɂǵˍڂ
comparison of osimertinib with 
́ͮʎɟ̿ڂ^��żՔƗČÄ͝ڂʡ˱ڂ^��żՈ˪ͽͮǵ˱ͮڂ
ĩƉHĖHڂȻ̿ǵʡ˱ڂ˪ɟͮǵͮ͝ǵ͝ɟ͝ڂ˪́Ɏɟˍ͝հڂ
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ƗżľŴԇڂʡ˱ڂ˱́˱Ո͝˪ǵˍˍڂˍͽ˱ʄڂɂǵ˱ɂɟ̿͝ڂ
ǵ˱Ɏڂʡͮ͝ڂɂ́̿̿ɟˍǵͮʡ́˱ڂ΢ʡͮʎڂǵȻ˱́̿˪ǵˍڂ
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ɿʡ̿ͮ͝Ոˍʡ˱ɟ̿ͮڂɟǵͮ˪ɟ˱ͮ́ڂɿ͝ڂͽȻʽɟɂͮ͝ڂ
΢ʡͮʎڂǵɎΞǵ˱ɂɟɎڂ̿́ڂ˪ɟͮǵͮ͝ǵͮʡɂڂĩƉՔ
CLC without actionable genomic 
ǵˍͮɟ̿ǵͮʡ́˱͝ڂԲƗżľŴÄľĩՔĖͽ˱ʄԅԏԼձڂ
ĩHƗԅԋԇԆԋԉԊԅձڂʎ̵ͮͮ͝մՄՄɂˍʡ˱ʡɂǵˍͮ̿ʡՈ
ǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢ՄĩHƗԅԋԇԆԋԉԊԅձ

ԉԏձڂ SǵʡʡɂʎʡڂƉǵ˱˅ΰ́հڂÄ˱ɂձڂ�ʡ̿ͮ͝Ոʡ˱Ո
ʎͽ˪ǵ˱ͮ͝ڂͽɎΰ́ڂɿڂSƉՔԆԅԍԇǵڂɿ́̿ڂ
ǵɎΞǵ˱ɂɟɎ́͝ڂˍʡɎͮڂͽ˪́̿͝ڂԲƗżľŴÄľĩՔ
Ŵǵ˱Ɨͽ˪́̿ԅԆԼձڂĩHƗԅԉԊԅԆԉԏԋձڂ
ʎ̵ͮͮ͝մՄՄɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԉԊԅԆԉԏԋձ

ԉԐձڂ SǵʡʡɂʎʡڂƉǵ˱˅ΰ́հڂÄ˱ɂձڂƉͮͽɎΰ́ڂɿڂ
SƉՔԆԅԍԇǵڂΞɟ̿͝ͽ͝ڂɎ́ɂɟͮǵΫɟˍڂʡ˱ڂ
̵̿ɟΞʡ́ͽ͝ˍΰ̿ͮڂɟǵͮɟɎڂǵɎΞǵ˱ɂɟɎڂ̿́ڂ
˪ɟͮǵͮ͝ǵͮʡɂڂ˱́˱Ո͝˪ǵˍˍڂɂɟˍˍڂˍͽ˱ʄڂ
cancer with or without actionable 
ʄɟ˱́˪ʡɂڂǵˍͮɟ̿ǵͮʡ́˱͝ڂԲƗżľŴÄľĩՔ
Ėƣĩ�ԅԆԼձڂĩHƗԅԊԍԋԍԍԋԇձڂʎ̵ͮͮ͝մՄՄ
ɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԊԍԋԍԍԋԇձ

Ԋԅձڂ SǵʡʡɂʎʡڂƉǵ˱˅ΰ́հڂÄ˱ɂձڂƉͮͽɎΰڂ
́ɿڂSƉՔԆԅԍԇǵڂʡ˱ڂǵɎΞǵ˱ɂɟɎڂ
ڂˍˍɂɟڂˍˍՈ͝˪ǵ˱́˱ڂɟͮǵͮ͝ǵͮʡɂ˪ڂ̿́
lung cancer with actionable 
ʄɟ˱́˪ʡɂڂǵˍͮɟ̿ǵͮʡ́˱͝ڂԲƗżľŴÄľĩՔ
Ėͽ˱ʄԅԋԼձڂĩHƗԅԊԊԏԊԆԊԇձڂʎ̵ͮͮ͝մՄՄ
ɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԊԊԏԊԆԊԇձ

ԊԆձڂ SǵʡʡɂʎʡڂƉǵ˱˅ΰ́հڂÄ˱ɂձڂ�ڂƉͮͽɎΰ́ڂɿڂ
Sǵͮ́ՈSǍɎڂʡ˱ڂHʎʡ˱ɟ͝ɟ̵ڂǵͮʡɟ˱ͮ͝ڂ
΢ʡͮʎڂǵɎΞǵ˱ɂɟɎڂ˱́˱Ո͝˪ǵˍˍڂɂɟˍˍڂ
ˍͽ˱ʄڂɂǵ˱ɂɟ հ̿̿ͮڂʡ̵ˍɟՈ˱ɟʄǵͮʡΞɟڂ
Ȼ̿ɟǵͮ͝ڂɂǵ˱ɂɟ̿ڂǵ˱Ɏͮ́ڂʎɟ̿́͝ڂˍʡɎڂ
ͮͽ˪́̿͝ڂԲƗżľŴÄľĩՔŴǵ˱Ɨͽ˪́̿ԅԇԼձڂ
ĩHƗԅԋԊԍԅԇԎԉձڂʎ̵ͮͮ͝մՄՄ
ɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԋԊԍԅԇԎԉձ

Ԋԇձڂ �ͮ̿͝ǵǪɟ˱ɟɂǵձڂSǵ̵ͮ́́ͮǵ˪ǵȻڂ
Sɟ̿ͽΫͮɟɂǵ˱ڂԲSǵͮ́ՈSǍɎԳڂʡ˱ڂ
ɂ́˪Ȼʡ˱ǵͮʡ́˱ڂ΢ʡͮʎڂɎͽ̿Ξǵˍͽ˪ǵȻڂ΢ʡͮʎڂ
or without carboplatin in subjects 
΢ʡͮʎڂǵɎΞǵ˱ɂɟɎڂ̿́ڂ˪ɟͮǵͮ͝ǵͮʡɂڂ˱́˱Ո
͝˪ǵˍˍڂɂɟˍˍڂˍͽ˱ʄڂɂǵ˱ɂɟ̿ڂԲƗżľŴÄľĩՔ
Ėͽ˱ʄԅԊԼձڂĩHƗԅԊԍԆԇԎԋԆձڂʎ̵ͮͮ͝մՄՄ
ɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԊԍԆԇԎԋԆձ

Ԋԉձڂ SǵʡʡɂʎʡڂƉǵ˱˅ΰ́հڂÄ˱ɂձڂSǵ̵ͮ́́ͮǵ˪ǵȻڂ
Sɟ̿ͽΫͮɟɂǵ˱ڂԲSǵͮ́ՈSǍɎԳڂʡ˱ڂ
ɂ́˪Ȼʡ˱ǵͮʡ́˱ڂ΢ʡͮʎ̵ڂɟ˪Ȼ̿́ˍʡφͽ˪ǵȻڂ
with or without platinum 
chemotherapy in subjects with 
ǵɎΞǵ˱ɂɟɎڂ̿́ڂ˪ɟͮǵͮ͝ǵͮʡɂڂ˱́˱Ո

͝˪ǵˍˍڂɂɟˍˍڂˍͽ˱ʄڂɂǵ˱ɂɟ̿ڂԲƗżľŴÄľĩՔ
Ėͽ˱ʄԅԇԼձڂĩHƗԅԊԋԇԍԍԐԆձڂʎ̵ͮͮ͝մՄՄ
ɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԊԋԇԍԍԐԆձ

ԊԊձڂ �ʡˍɟǵɎڂƉɂʡɟ˱ɂɟ͝ձڂƉͮͽɎΰ́ڂɿڂ
͝ǵɂʡͮͽφͽ˪ǵȻڂʄ́Ξʡͮɟɂǵ˱ՈʎφʡΰڂԲ͝ʄԳڂ
Ξɟ̿͝ͽ͝ڂɎ́ɂɟͮǵΫɟˍڂʡ˱̵ڂǵ̿ͮʡɂʡ̵ǵ˱ͮ͝ڂ
΢ʡͮʎڂǵɎΞǵ˱ɂɟɎڂ̿́ڂ˪ɟͮǵͮ͝ǵͮʡɂڂ˱́˱Ո
͝˪ǵˍˍڂɂɟˍˍڂˍͽ˱ʄڂɂǵ˱ɂɟ̿ڂԲĩƉHĖHԼڂ
with f37progression on or after 
̵ˍǵͮʡ˱ͽ˪ՈȻǵ͝ɟɎڂɂʎɟ˪́ͮʎɟ̿ǵ̵ΰڂǵ˱Ɏڂ
ǵ˱ͮʡՈ̵̿́ʄ̿ǵ˪˪ɟɎڂɎɟǵͮʎ̵ͮ́̿ڂɟʡ˱ڂ
ԆڂԻŴSՔԆԼՄ̵̿́ʄ̿ǵ˪˪ɟɎڂɎɟǵͮʎڂ
ˍʡʄǵ˱ɎڂԆڂԻŴSՔĖԆԼڂʡ˪˪ͽ˱́ͮʎɟ̿ǵ̵ΰڂ
Ի^ǃľČ^ՔԅԆԼձڂĩHƗԅԋԅԏԐԎԉԊձڂ
ʎ̵ͮͮ͝մՄՄɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԋԅԏԐԎԉԊձ

Ԋԋձڂ �ʡˍɟǵɎڂƉɂʡɟ˱ɂɟ͝ձڂƉͮͽɎΰ́ڂɿڂ
͝ǵɂʡͮͽφͽ˪ǵȻڂʄ́Ξʡͮɟɂǵ˱Ոʎφʡΰڂ
ɂ́˪Ȼʡ˱ǵͮʡ́˱͝ڂʡ˱ڂɿʡ̿ͮ͝Ոˍʡ˱ɟ̿ͮڂɟǵͮ˪ɟ˱ͮڂ
́ɿ̵ڂǵ̿ͮʡɂʡ̵ǵ˱ͮ͝ڂ΢ʡͮʎڂǵɎΞǵ˱ɂɟɎڂ̿́ڂ
˪ɟͮǵͮ͝ǵͮʡɂڂ˱́˱Ո͝˪ǵˍˍՈɂɟˍˍڂˍͽ˱ʄڂ
ɂǵ˱ɂɟ̿ڂԲĩƉHĖHԼڂ΢ʡͮʎ́ͽͮڂǵɂͮʡ́˱ǵȻˍɟڂ
ʄɟ˱́˪ʡɂڂǵˍͮɟ̿ǵͮʡ́˱͝ڂԲ^ǃľČ^ՔԅԇԼձڂ
ĩHƗԅԋԆԏԍԐԎԊձڂʎ̵ͮͮ͝մՄՄɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձ
ʄ́ΞՄɂͮԇՄ͝ʎ́΢ՄĩHƗԅԋԆԏԍԐԎԊձڂ

Ԋԍձڂ �ͮ̿͝ǵǪɟ˱ɟɂǵձͮ͝ڂ�ڂͽɎΰڂ́ͮڂ
ʡ˱Ξɟͮ͝ʡʄǵͮɟͮڂʎɟڂɟɿɿʡɂǵɂΰڂǵ˱Ɏڂ
͝ǵɿɟͮΰ́ڂɿ̿ͮڂǵͮ͝ͽφͽ˪ǵȻڂɎɟ̿ͽΫͮɟɂǵ˱ڂ
as the first treatment option for 
ͽ˱̿ɟ͝ɟɂͮǵȻˍɟհڂˍ́ɂǵˍˍΰڂǵɎΞǵ˱ɂɟɎՄ
˪ɟͮǵͮ͝ǵͮʡɂڂ˱́˱Ո͝˪ǵˍˍڂɂɟˍˍڂˍͽ˱ʄڂ
cancer with HER2 mutations. 
ĩHƗԅԋԅԊԏԎԐԎձڂʎ̵ͮͮ͝մՄՄɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձ
ʄ́ΞՄɂͮԇՄ͝ʎ́΢ՄĩHƗԅԋԅԊԏԎԐԎձڂ

ԊԎձڂ Ɖɟǵʄɟ˱ڂÄ˱ɂձڂ@ǵ͝˅ɟͮͮ͝ڂͽɎΰ́ڂɿڂ
ͮͽɂǵͮʡ˱ʡȻڂǵ˱Ɏ̿ͮڂǵͮ͝ͽφͽ˪ǵȻڂ
ʡ˱́͝ڂˍʡɎͮڂͽ˪́̿͝ڂ΢ʡͮʎڂHER2 
ǵˍͮɟ̿ǵͮʡ́˱͝ձڂĩHƗԅԊԋԎԐԉԏԅձڂ
ʎ̵ͮͮ͝մՄՄɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԊԋԎԐԉԏԅձڂ

Ԋԏձڂ @ˍǵɂ˅ڂSʡǵ˪́˱ɎڂƗʎɟ̿ǵ̵ɟͽͮʡɂ͝հڂ
Ä˱ɂձͮ͝ڂ�ڂͽɎΰ́ڂɿڂ@SƗǍՔԆԏԐհڂǵ˱ڂ
orally available allosteric ErbB 
ʡ˱ʎʡȻʡͮ́ հ̿ڂʡ˱̵ڂǵͮʡɟ˱ͮ͝ڂ΢ʡͮʎڂǵɎΞǵ˱ɂɟɎڂ
́͝ˍʡɎͮڂͽ˪́̿͝ձڂԻġǵͮ͝ɟ̿ČɟΰՈԅԆԼձڂ
ĩHƗԅԊԇԅԐԊԍԋձڂʎ̵ͮͮ͝մՄՄ
ɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԊԇԅԐԊԍԋձڂ

ԊԐձڂ @ǵΰɟ ձ̿ڂ�ʡ̿ͮ͝ڂʡ˱ڂʎͽ˪ǵ˱ͮ͝ڂͽɎΰ́ڂɿڂ
@�ǓԇԐԇԎԅԏԏڂʡ˱̵ڂǵ̿ͮʡɂʡ̵ǵ˱ͮ͝ڂ΢ʎ́ڂ
ʎǵΞɟڂǵɎΞǵ˱ɂɟɎڂ˱́˱Ո͝˪ǵˍˍڂɂɟˍˍڂˍͽ˱ʄڂ
ɂǵ˱ɂɟ̿ڂԲĩƉHĖHԼڂ΢ʡͮʎڂ˪ͽͮǵͮʡ́˱͝ڂ
ʡ˱ͮڂʎɟڂʄɟ˱ɟ́͝ڂɿڂɟ̵ʡɎɟ̿˪ǵˍڂʄ̿́΢ͮʎڂ

ɿǵɂͮ́̿̿ڂɟɂɟ̵ͮ́̿ڂԲ^��żԼڂǵ˱ɎՄ́̿ڂ
 ͽ˪ǵ˱ڂ^̵ʡɎɟ̿˪ǵˍ́̿�ڂ΢ͮʎڂ�ǵɂͮ́̿ڂ
żɟɂɟ̵ͮ́̿ڂԇڂԻHER2ԳձڂĩHƗԅԋԅԐԐԆԎԇձڂ
ʎ̵ͮͮ͝մՄՄɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԋԅԐԐԆԎԇձڂ

ԋԅձڂ ĩǵͮʡ́˱ǵˍڂÄ˱ͮ͝ʡͮͽͮɟڂɿ́̿ڂ ɟǵˍͮʎڂ
ǵ˱ɎڂHǵ̿ɟڂ^Ϋɂɟˍˍɟ˱ɂɟڂԲĩÄH^Լձڂ
�˪ʡΞǵ˱ͮǵ˪ǵȻձڂԇԅԇԇձڂ�ΞǵʡˍǵȻˍɟڂ
ǵͮմڂʎ̵ͮͮ͝մՄՄȻ˱ɿձ˱ʡɂɟձ́̿ʄձͽ˅ՄɎ̿ͽʄ͝Մ
ǵ˪ʡΞǵ˱ͮǵ˪ǵȻՄձڂĖǵͮ͝ڂǵɂɂɟ͝͝ɟɎմڂԉԆڂ
�ͽʄͽͮ͝ڂԇԅԇԇձ

ԋԆձڂ ćǵ˱͝͝ɟ˱ڂżɟ͝ɟǵ̿ɂʎڂԧڂSɟΞɟˍ̵́˪ɟ˱ͮհڂ
ĖĖHձڂ�ڂƉͮͽɎΰ́ڂɿڂɂ́˪Ȼʡ˱ǵͮʡ́˱ڂ
ǵ˪ʡΞǵ˱ͮǵ˪ǵȻڂǵ˱Ɏڂɂǵ̿Ȼ̵́ˍǵͮʡ˱Ո
̵ɟ˪ɟͮ̿ɟΫɟɎͮڂʎɟ̿ǵ̵ΰհڂɂ́˪̵ǵ̿ɟɎڂ
΢ʡͮʎڂɂǵ̿Ȼ̵́ˍǵͮʡ˱Ո̵ɟ˪ɟͮ̿ɟΫɟɎհڂ
ʡ˱̵ڂǵ̿ͮʡɂʡ̵ǵ˱ͮ͝ڂ΢ʡͮʎڂǵɎΞǵ˱ɂɟɎڂ
ڂˍˍɂɟڂˍˍՈ͝˪ǵ˱́˱ڂɟͮǵͮ͝ǵͮʡɂ˪ڂ̿́
ˍͽ˱ʄڂɂǵ˱ɂɟ̿ڂɂʎǵ̿ǵɂͮɟ̿ʡφɟɎڂȻΰڂ
ɟ̵ʡɎɟ̿˪ǵˍڂʄ̿́΢ͮʎڂɿǵɂͮ́̿̿ڂɟɂɟ̵ͮ́̿ڂ
Ի^��żԼڂɟΫ́˱ڂԇԅڂʡ˱͝ɟ̿ͮʡ́˱͝ڂ
ԻŴ�ŴÄĖĖľĩԼձڂĩHƗԅԊԋԉԏԍԍԊձڂ
ʎ̵ͮͮ͝մՄՄɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԊԋԉԏԍԍԊձڂ

ԋԇձڂ Memorial Sloan Kettering Cancer 
Hɟ˱ͮɟ ձ̿ͮ͝ڂ�ڂͽɎΰ́ڂɿڂǵ˪ʡΞǵ˱ͮǵ˪ǵȻڂ
ǵ˱Ɏڂˍǵφɟ̿ͮʡ˱ʡȻڂʡ˱̵ڂɟ̵́ˍɟڂ΢ʡͮʎڂ
˱́˱Ո͝˪ǵˍˍڂɂɟˍˍڂˍͽ˱ʄڂɂǵ˱ɂɟ̿ڂ
ԻĩƉHĖHԼձڂĩHƗԅԊԐԍԋԅԐԅձڂʎ̵ͮͮ͝մՄՄ
ɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԊԐԍԋԅԐԅձڂ

ԋԉձڂ ćǵ˱͝͝ɟ˱ڂżɟ͝ɟǵ̿ɂʎڂԧڂSɟΞɟˍ̵́˪ɟ˱ͮհڂ
ĖĖHձڂ�ڂƉͮͽɎΰ́ڂɿڂ�˪ʡΞǵ˱ͮǵ˪ǵȻڂ
ǵ˱ɎڂĖǵφɟ̿ͮʡ˱ʡȻڂH́˪Ȼʡ˱ǵͮʡ́˱ڂ
Ɨʎɟ̿ǵ̵ΰڂǃɟ̿͝ͽ͝ڂľ͝ʡ˪ɟ̿ͮʡ˱ʡȻڂʡ˱ڂ
Ė́ɂǵˍˍΰڂ�ɎΞǵ˱ɂɟɎڂ̿́ڂġɟͮǵͮ͝ǵͮʡɂڂ
ĩ́˱ՈƉ˪ǵˍˍڂHɟˍˍڂĖͽ˱ʄڂHǵ˱ɂɟ̿ڂ
Իġ�żÄŴľƉ�ԼձڂĩHƗԅԊԊԏԎԅԏԅձڂ
ʎ̵ͮͮ͝մՄՄɂˍʡ˱ʡɂǵˍͮ̿ʡǵˍ͝ձʄ́ΞՄɂͮԇՄ͝ʎ́΢Մ
ĩHƗԅԊԊԏԎԅԏԅձڂ

ԋԊձڂ �˪ɟ̿ʡɂǵ˱ڂHǵ˱ɂɟ̿ڂƉ́ɂʡɟͮΰձڂHǵ˱Ո
ɂɟ̿ڂɿǵɂͮ͝ڂԧڂɿʡʄͽ̿ɟ͝ڂԇԅԇԇձڂԇԅԇԇձڂ
�ΞǵʡˍǵȻˍɟڂǵͮմڂʎ̵ͮͮ͝մՄՄ΢΢΢ձɂǵ˱ɂɟ ձ̿
́̿ʄՄ̿ɟ͝ɟǵ̿ɂʎՄɂǵ˱ɂɟ̿Ոɿǵɂͮ͝Ոͮ͝ǵՈ
ͮʡͮ͝ʡɂ͝ՄǵˍˍՈɂǵ˱ɂɟ̿Ոɿǵɂͮ͝Ոɿʡʄͽ̿ɟ͝Մ
ɂǵ˱ɂɟ̿Ոɿǵɂͮ͝Ոɿʡʄͽ̿ɟ͝Ոԇԅԇԇձ
ʎͮ˪ˍՂմ֎մͮɟΫͮֆ^ͮ͝ʡ˪ǵͮɟɎِԇԅ
˱ͽ˪Ȼɟِ̿͝ԇԅ́ɿِԇԅ˱ɟ΢ِԇԅɂǵ˱Ո
ɂɟ հ̿ɿǵɂِͮ́̿͝ԇHِԇԅɟǵ̿ˍΰِԇԅɎɟՈ
ͮɟɂͮʡ́˱ِԇHِԇԅǵ˱Ɏِԇԅͮ̿ɟǵͮ˪ɟ˱ͮձڂ
Ėǵͮ͝ڂǵɂɂɟ͝͝ɟɎմڂԉԆڂ�ͽʄͽͮ͝ڂԇԅԇԇձ
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