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��
����ģƵŶǀƨ��

��ƝŶƷ�ƹ�ƶƴǀƯŻ�������ƾƯ�śƺƀŰƯ�ƱŚƸū�Źŵ�źǀƯ�ƹ�īźƯ�ƖƿŚƃ�ƪƬƗ�Żř�ƾƨƿ�ƵŶƘƯ�ƱŚƏźſ��ŵƺƃ�Ɨ�ƾƫƹ�ƾƬ����ƱŚƏźºſ�Ʋºƿř�Żƹźºŝ�ƱřżǀƯ�Źŵ�ƾƬĩ�ƂƷŚĩ�ƮƛŹ��Źŵ
�������ƖƿŚƃ�ƶƳŚƠſŚŤƯ�ŚƯ�ŹƺƄĩ�Źŵ��ƶŤƃŸĭ�ƩŚſ�Ŷƴģ�ƾƏ�ƾŝźƛ�ƽŚƷŹƺƄƧ�ƹ�ŚƨƿźƯō�ƾƯ�śƺƀŰƯ�ƱŚƏźſ�Ʋƿźţ�ŵƺƃ��ƾƯ�ƽŵŚƿŻ�ƪƯřƺƗ������Ʋºƿř�ƽŚºƤŝ�źºŝ�ŶºƳřƺţ

ŶƃŚŝ�źŧƺƯ�ƽŹŚưǀŝ��ƱŚƏźſ�ƶŝ�ǈŤŞƯ�ƱřŹŚưǀŝ�ƽŚƤŝ�ƾſŹźŝ�ƶƘƫŚƐƯ�Ʋƿř�ƝŶƷ źŧƺƯ�ƪƯřƺƗ�ƲǀǀƘţ�ƹ�ƵŶƘƯŢſř�Ʊō�źŝ����
ƁƹŹ źŝŹƾſ���ŵřŶƘţéåå�ƩŚſ�Żř�ƶƧ�ƵŶƘƯ�ƱŚƏźſ�ƶŝ�ǈŤŞƯ�ŹŚưǀŝ�æèíçŚţ��æèíë��ŶƴŤºƃřŵ�ƶºƘūřźƯ�ƾƴǀưų�ƭŚƯř�ƱŚŤſŹŚưǀŝ�źƀƳŚƧƺŤǀŤƀǀƳř�ƶŝ����ƾºſŹźŝ�
ŶƳŶƃ��������ƵŹƹŵ�šŚƘūřźƯ�ƢƿźƏ�Żř�ƱřŹŚưǀŝ�ƭŚưţ�ƽźǀĮǀě����Ŷƃ�ƭŚŬƳř�ƾƴƠƬţ�ŽŚưţ�ƹ�ƽř������Śºƿ�īźºƯ�Śºţ�ƆǀŴƄţ�ƱŚƯŻ�Żř�ƱřŹŚưǀŝ�ƽŚƤŝ�ƱŚƯŻ���ƶºƘƫŚƐƯ�ƱŚºƿŚě

Ŷƃ�ƶŤƟźĭ�źƔƳŹŵ��ƪŰƯ��ƆǀŴƄţ�Ʋſ��žƴū�ƞƬŤŴƯ�ƪƯřƺƗ�źŧř �ŹƺƯƺţ�ƶūŹŵ�ƽżƿŚưţ����ŹƺƯƺţ�ƾĮŤƟŚƿ�ƶºƬůźƯ�ƽ��ƽŹŚºưǀŝ� �ƕƺºƳ ��ƵŻřŶºƳř�ƹ�ƱŚºƯŹŵ�ƽ�
Ĭƫ�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�ŚƤŝ�źŝ�ŹƺƯƺţ��ƶŞţŹ��log-rank test��šřźƏŚŴƯ�ƩŶƯ�ƹ Ŷƃ�ƾŝŚƿŻŹř�žƧŚƧ�ŜſŚƴŤƯ����

ƶŤƟŚƿ����ŚƷ��èåè��í�ìê�ƇŹŵŶ������ŶƳŵƺŝ�ŵźƯ�ƱřŹŚưǀŝ�Żř�źƠƳ��æèå��ê�èç�ŶƇŹŵ��������ŶƳŶƃ�šƺƟ�ƶƘƫŚƐƯ�ƱŚƿŚě�Śţ�ŹŚưǀŝ����ƶƳŚǀƯ�ƹ�ƲǀĮƳŚǀƯ������ƶŝ�ƱřŹŚưǀŝ�Ʋƿř�ƽŚƤŝ�ƽ
�Ŝǀţźţæ�ètéæ�ƹ�çëŵƺŝ�ƵŚƯ���Ĩƿ�ƽŚƤŝ�ƱřżǀƯ�ƶſ��ƶƫŚſ�Ūƴě�ƹ�ƶƫŚſ��Ŝǀţźţ�ƶŝ�ƱřŹŚưǀŝ�Ʋƿř�ƶƫŚſìé��èæ�ƹ�çè�Ʋſ��žƴū�ƽŚƷźǀƜŤƯ�źǀŧŚţ�ƹ�Ƶŵƺŝ�ŶƇŹŵ�

��ƆǀŴƄţƶƬůźƯ�ƽƵŻřŶƳř�ƹ�ƽŹŚưǀŝ��ƽƾƴƘƯ�ŚƤŝ�źŝ�ŹƺƯƺţ��ŶƳŶƃ�Źřŵ���
ƶŬǀŤƳ��ƽźǀĭ��ƆǀŴƄţ����ƽŹŚưǀŝ�ŽŹŵƹŻ�ƾƯ���������ƽŹŚưǀŝ�ƹ�ŚƤŝ�ƱŶƯō�ƲǀƿŚě�źŝ�źŧƺƯ�ƽŚƷŹƺŤƧŚƟ�ƦƀƿŹ�ŢƟźƄǀě�Żř�ƽźǀĭƺƬū�ŦƗŚŝ�ŶƳřƺţŵźĭ��ƾƳřŹŚºưǀŝ�ƹ�ŵ

ƲǀƿŚě�Ʋǀƴſ�Źŵ�ƶƧ�ƵŶƃ�ƽŹŚưǀŝ�ŹŚģŵ�źţŵƺŝ�ŶƳ�řŵ�ƽźŤƸŝ�Żƺƴĭƹźě�ŤƃŶƴ���
ƱŚĭĥřƹ ŶǀƬƧƽ�ƱŚƏźſ �ƵŶƘƯ ŵŹƹōźŝ �ŚƤŝĬƫ�ƱƺƯŻō���ƶŞţŹ� ƩŶƯ źƏŚŴƯšř ŜſŚƴŤƯ žƧŚƧ��
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šŹŶƣ�źŤƧŵ�ƴƃƹŹ�ƶƫřƱřŹŚƨưƷ�ƹ�ƾƿŚ 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíå���ŹƺƿźƸƃ�ƹ�ŵřŵźƯîæ 

̊˺

ƶŝ��ƖƿŚƃ�ƱřƺƴƗ������ƾºƯ�śƺƀºŰƯ�ƱŚƏźſ�Ʋƿźţ�����ƶºŝ�ŵƺºƃ�����ƶºƧ�ƽŹƺºƏ
����Żř�Ƃǀŝ�ƶƫŚſźƷêååå������ƾºƯ�ƁŹřżºĭ�ƱŚƏźſ�ŵŹƺƯ����ŵƺºƃ��èƹç���� �

������������ƩŚºſ�Źŵ�ƶºĩ�ƮǀųŶŝ�ŵŹřƺƯ�ŢŞŧ�ƽŹƺƄĩ�šŚƃŹřżĭ�ƢŞƏæèíè�
��Ţſř�ƵŶƃ�źƄŤƴƯ��æé���ƱŚƏźſ�ƪĩ�ŶƇŹŵ��������ƱŚƏźºſ��ƱřŵźºƯ�Źŵ�ŚƷ
��Ţſř�Ƶŵƺŝ�ƵŶƘƯ���ƃ�Ʋſ�����ƶºƷŵ�ƾưǀųŶºŝ�Ʋƿř�ƖƿŚ��ƽ�����źºưƗ�ƮƄºƃ�

�����ƲǀƿŚě�Ʋǀƴſ�Źŵ�Ʊō�ƕƺƣƹ�ƢǀƤŰţ�Ʋƿř�ŪƿŚŤƳ�ŽŚſř�źŝ�ŚƯř�Ţſř���źºţ
��ƾƯ�ƵŶƷŚƄƯ�żǀƳ��ŵƺƃ���������ƆǀŴƄţ�ƶǀƫƹř�ƪůřźƯ�Źŵ�źĭř�ƽŹŚưǀŝ�Ʋƿř

��ƶŝ�ŵƺƃ�Ƶŵřŵ������������ƶºĩ�ƾƳŚºƯŻ�žĪƗ�źŝ�ƹ�Ţſř�ũǈƗ�ƪŝŚƣ�ƪƯŚĩ�ŹƺƏ
�������������ƵŶºƘƯ�Żř�Ţºſř�ƲºĪưƯ�ŵƺƃ�Ƶŵřŵ�ƆǀŴƄţ�ƶŤƟźƄǀě�ƪůřźƯ�Źŵ

����ƹ�ƶŤƟŹ�źţřźƟ��������Ţºſŵ�ƱŶºŝ�źºĮƿŵ�ƍŚºƤƳ�ƶŝ����Ŷºƴĩ�ƽŻřŶºƳř��êƹé���
����ƶƷŵ�Żř�ƽŹŚưǀŝ�ƕƺǀƃ�ǇƺưƘƯ�����������ƹ�ƵŶºƃ�ƕƹźºƃ�ƾĭŶºƳŻ�ƭŹŚƸģ�ƽ

��������ƶºƷŵ�Źŵ�ƱřŵźºƯ�ƽřźŝ�ƕƺǀƃ�ƱřżǀƯ�źŨƧřŶů������Ţºſř�ƮŤºƠƷ�ƽ��ë���
ƪƯřƺƗ ƦǀŤſƺƴĭƹźě ƽŵŚƿŻ Źŵ ƩƺƏ źưƗ ƱřŹŚưǀŝ źŧŒƯ �ŶƴŤƀºƷ 

ƶƧ ƮƸƯ�Ʋƿźţ Ʊō�ŚƷ ƬůźƯƶ�ƽ ƽŹŚưǀŝ ƹ Ʋſ �ƱřŹŚºưǀŝ �Ţºſř ƹ Źŵ 

ƾųźŝ řŻ šŚƘƫŚƐƯ źƿŚſ ƪƯřƺƗ ŶƴƳŚƯ �ƽŚºƷŹƺƯƺţ ��ƩŚºưƿżĭƹźě 

ŻŚǀƳ ƶŝ ƾůřźū�Ɩǀſƹ�ƹ�źţ ŵřŶƘţ ŵŶƛ ƽƹŚƠƴƫ źǀĭŹŵ żǀƳ Źŵ ƱřżǀƯ 

ƩƺƏ źưƗ źŧŒƯ ƶŤųŚƴƃ ƵŶƃ�ŶƳř��íƹì����šŚºƘƫŚƐƯ �ƽŵŶºƘŤƯ Źŵ 

ƯŻǀƶƴ�ƽ ſŹźŝƾ ƪƯřƺƗ źŧŒƯ �źºŝ �ƩƺºƏ �źºưƗ ŝǀ�ƱřŹŚºư �ǈŤºŞƯ �ƶºŝ 

ƱŚƏźſ ƵŶƘƯ ƭŚŬƳř ƵŶƃ Ţſř� Ʋſ ŴƄţǀƆ ŝǀ�ƽŹŚư ƶūŹŵ�ƽ 
ƾĮŤƟŚƿżƿŚưţ �ŹƺƯƺţ ƶƬůźƯ�ƽ ŹƺƯƺţ ƹ �ƕƺºƳ �ƪºưƗ �ºůřźūƾ Żř 

ƪƯřƺƗ źŧŒƯ źŝ Źŵ�ŚƤŝ �ƱŚƏźºſ �ƵŶºƘƯ �ƱřƺºƴƗ �ƵŶºƃ��ŶºƳř��ææ�î���
����������ƵŶƘƯ�ƱŚƏźſ�ƶŝ�ǈŤŞƯ�ƱřŹŚưǀŝ�ƅƺƈų�Źŵ�ƱƺƴƧŚţ�ƶƧ�ƾţŚƘƫŚƐƯ
��������ƭŚºŬƳř�ƾºƴǀưų�ƭŚºƯř�ƱŚŤſŹŚưǀŝ�źƀƳŚƧ�ƺŤǀŤƀǀƳř�ƶŝ�ƵŶƴƴƧ�ƶƘūřźƯ

��ƩŚſ�Źŵ�ƵŶƃæèíç��Żř�ŶºƘŝ�ƹ�Ƶŵƺŝ��ƶºƘƫŚƐƯ�Ʊō����ƵŶƄºƳ�ƭŚºŬƳř�ƽř
Ţſř������������ŚºƤŝ�ƱřżºǀƯ�ƾºſŹźŝ�ƢǀƤŰţ�Ʋƿř�Żř�ƝŶƷ�řŸƫ��Źŵ����ƱřŹŚºưǀŝ�

���������ƩŚºſ�ƾºƏ�ƵŶƴƴƧ�ƶƘūřźƯ�ƵŶƘƯ�ƱŚƏźſ�ƶŝ�ǈŤŞƯ�����ƽŚºƷæèíç���Śºţ�
æèíë����ŝƺ������Ʊō�źºŝ�źŧƺƯ�ƪƯřƺƗ�ƹ�ŵ��������ƩŶºƯ�Żř�ƵŵŚƠŤºſř�Śºŝ�������ŚºƤŝ�ƽŚºƷ

�ƵŶǀŬƴſŶƿŵźĭ���
��

ƁƹŹƾſŹźŝ���
�����ƿřºě�Ʋ�ƷƹĦºº�ƂƇ�ƶŝºººưƷ�šŹƺºƷƹźĮºƿŹŚţ�ƾºŴ�ƾŝ�ƹºź��

������ƩŚſ�ƾƏ�ƶƧ�ƵŶƘƯ�ƱŚƏźſ�ƱřŹŚưǀŝ�ƽƹŹ���ƽŚƷæèíç��Śţ�æèíë��ƶºŝ�
���������ƵŵƺºưƳ�ƶºƘūřźƯ�ƾºƴǀưų�ƭŚƯř�ƱŚŤſŹŚưǀŝ�źƀƳŚƧ�ƺŤǀŤƀǀƳř����ŢºŰţ�

��ƶŤƟźĭ�Źřźƣ�ƱŚƯŹŵ�ŵƺŝ���ŶƳƶŝ����ƭŚºưţ�šŹƺºƇ�������Ŷºƃ�ƭŚºŬƳř�ƽŹŚưºƃ��
ƶǀƬƧ��ƽ������������Żř�ŻŚºǀƳ�ŵŹƺºƯ�šŚºƗǈƏř�źƿŚſ�ƹ�ƾƨǀƟřźĭƺƯŵ�šŚƗǈƏř�

ƵŶƳƹźě��ƽ������ũřźŴŤºſř�ƱřŹŚºưǀŝ��Ŷºƿŵźĭ���ŶºƘţ�����ƱŚƏźºſ�ƱřŹŚºưǀŝ�ŵř
ƵŶƘƯ��ƽ����Ʋºƿř�ƾƏ�ƵŶƴƴƧ�ƶƘūřźƯ�ê��ƩŚºſ�éåå���Ţºſř�Ƶŵƺºŝ�źºƠƳ���

ƽŚƷźǀƜŤƯ ŵŹƺƯ �ƽŚºƷźǀƜŤƯ�ƪƯŚƃ�ƶƘƫŚƐƯ �ƦºǀƟřźĭƺƯŵ ��Źŵ�Ʋºſ
ƆǀŴƄººţ�ƱŚººƯŻ �ƽŹŚººưǀŝ��ƹ�ƾººƨǀƴǀƬƧ�ƽŚººƷźǀƜŤƯ�ƹ�Ţǀƀººƴū

ƦƿĥƺƫƺţŚě ŲƿŹŚţ�ƹ�ƕƺƳ Ʋǀƫƹř �ƱŚƯŹŵ �ƶºūŹŵ�ƽ �żƿŚºưţ �ƾĮŤƟŚºƿ 

�ƶƬůźƯ��ŹƺƯƺţ�ƽƯ�ƹ�ŵƺƗ�ƲŤƃřŵ��ƽŹŚưǀŝ�����ƕřƺºƳř�ƲŤºƃřŵ��ŻŚŤºſŚŤ
��ƱŚƯŹŵ��ƾưǀƃ��ƾůřźū������ƾěřźţƺºƿŵřŹ�ƹ�ƾƳŚºƯŹŵ���ŵƺºŝ����ŢǀƘºƋƹ

���������ŽŚºưţ�ƹ�ƱřŹŚºưǀŝ�ƶºƘūřźƯ�Żř�ƵŵŚƠŤºſř�Śºŝ�ƱřŹŚưǀŝ�ƽŚƤŝ���ƾºƴƠƬţ�
�Ŷƃ�ƽźǀĮǀě���������ƶƘƫŚƐƯ�ƱŚƿŚě�Śţ�ƱřŹŚưǀŝ�ƽŚƤŝ�ƱŚƯŻ�ƽźǀĮǀě��ƵŚƯźƸƯ

æèíí���ŢƟźĭ�šŹƺƇ������Śºŝ�ŽŚºưţ�ƱŚƨƯř�ƪǀƫŵ�źƷ�ƶŝ�ƶƧ�ƽŵřźƟř
Ʊō����ŵƺŞƳ�Źřźƣźŝ�ŚƷ���Ƶŵƺŝ�ƵŶƳŻ�Śƿ�Ƶ���ƶŝ�ŶƳř������ŹƺƀºƳŚſ�šřŶƷŚƄºƯ�ƱřƺƴƗ

����Ţſř�ƵŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ���������ƆǀŴƄºţ�ƱŚƯŻ�Żř�ƱřŹŚưǀŝ�źưƗ�ƩƺƏ
��������������Ţºſř�ƵŶºƃ�ƶŞºſŚŰƯ�ƵŚºƯ�Ŝƀºů�źŝ�ŹƺƀƳŚſ�Śƿ�īźƯ�ƱŚƯŻ�Śţ��

Ƶŵřŵ����������ƁŹřżºĭ�ƱŚºƴǀưƏř�ƶƬºƇŚƟ�ƹ�ƶºƳŚǀƯ�ƹ�ƲǀĮƳŚǀƯ�šŹƺƇ�ƶŝ�ŚƷ
ŶƳŶƃ�����Ʀţ�źǀŧŚţ�ƾſŹźŝ�ƽřźŝ����������ƁƹŹ�Żř�řŶºŤŝř�ŚƤŝ�źŝ�ŚƷźǀƜŤƯ�Ʀţ

ţ�Ʀƿ�ƪǀƬŰ������������Źŵ�ŚºƤŝ�źºŝ�źŧƺƯ�ƽŚƷźǀƜŤƯ�žĜſ�Ŷƃ�ƵŵŚƠŤſř�ƵźǀƜŤƯ
�Ʀƿ�ŢƫŚů�����������Żř�ƵŵŚƠŤſř�Śŝ�ŚƤŝ�źŝ�ƱŚƯżưƷ�źǀŧŚţ�ƾſŹźŝ�ƽřźŝ�ƵźǀƜŤƯ

ƩŶººƯ��ŶƳŶººƃ�ƵźǀƜŤƯŶººƴģ�ƪººǀƬŰţ�ŵŹřƹ�žƧŚººƧ�ƽŚººƷ��ŮƐººſ 

ƾƴƘƯ�ƽŹřŵ ŢƸū ƶƿżŬţ ƹ ƪǀƬŰţ Ƶŵřŵ��źŝřźŝ�ŚƷêŹŵ�ŶƇŹŵ� źƔƳ 

ƶŤƟźĭ Ţſř�ƵŶƃ��Ƶŵřŵ�ƪǀƬŰţ���Żř�ƵŵŚƠŤºſř�Śºŝ�ŚƷ�ƱǈěŚºƧ�ƁƹŹ���
ŢƟźĭ�šŹƺƇ�žƧŚƧ�ŜſŚƴŤƯ�šřźƏŚŴƯ�ƩŶƯ�ƹ�źƿŚƯ���

��
ƶŤƟŚƿ�ŚƷ��
�����ŵřŶƘţ �ƱřŹŚºưǀŝ �ŵŹƺºƯ �ƾºſŹźŝ�éåå �źºƠƳ �ŵƺºŝ��èåè��Żř�źºƠƳ�

���ŵźƯ�ƱřŹŚưǀŝ�í�ìê�ŶƇŹŵ����ƶǀƤŝ�ƹ��ŶƳŵƺŝ�ƱŻ��������ƶºƳŚǀƯ�ƹ�ƲǀĮƳŚºǀƯ�
�ƾƴºſ ����ƾºſŹźŝ�ŵŹƺºƯ�ŵřźºƟřì�ææì�êí�ƹ�è�ëå �ƩŚºſ �ŵƺºŝ��

�Ư�ƹ�ƲǀĮƳŚǀƯ���źºŝřźŝ�ƱřŹŚºưǀŝ�ƪƧ�ƽřźŝ�ƆǀŴƄţ�ƱŚƯŻ�Źŵ�Ʋſ�ƶƳŚǀ
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̊˻

æ�æçì�êí�ƹ�ç�ëæ�ŵƺŝ�����ƶƳŚǀƯ�ƹ�ƲǀĮƳŚǀƯ������ƱřŵźƯ�ƆǀŴƄţ�Ʋſ�
æçt�í�êí�ƹ�î�ëå�ƶººŝ�ƱŚººƳŻ�Źŵ�ƹ��Ŝººǀţźţè�æçtç�êë�ƹ�é�êê�

ŵƺŝ����ŵřŶƘţæèè���źƠƳ��çê�èè�ŶƇŹŵ���������ƶºƘƫŚƐƯ�ƱŚƿŚě�Śţ�ƱřŹŚưǀŝ�Żř
ŶƳŶƃ�šƺƟ���ŹřŵƺưƳæŝ�ř�ƽŚƤƾƯ�ƱŚƄƳ�řŹ�ƱřŹŚưǀŝ�Ʋƿ�ŶƷŵ���

��

��
��

ŹřŵƺưƳ�æ��ƵŶƘƯ�ƱŚƏźſ�ƱřŹŚưǀŝ�ƽŚƤŝ��
��

ƯǀĮƳŚǀ��Ư�ƹ�ƲǀƶƳŚ�ƽ��ř�ƽŚƤŝ�ƿ�ŝ�Ʋǀ��ţźţ�ƶŝ�ƱřŹŚư�ºǀ��Ŝæ�èéæ���ƹ�çë�
����ŚƤŝ�ƱřżǀƯ�ƹ�ŵƺŝ�ƵŚƯƽ�ƿĨ���ƶſ��ƶƫŚſ����Ūƴě�ƹ�ƶƫŚſ������ţźţ�ƶºŝ�ƶƫŚºſ�ºǀ�Ŝ

ìé���èæ���ƹ�çèŢſř�Ƶŵƺŝ�ŶƇŹŵ���ƯǀĮƳŚǀ���ƱŚºƳŻ�ƹ�ƱřŵźºƯ�ƽŚºƤŝ�Ʋ�
ƶŝ�ţźţǀ��Ŝç�èé�èë�����ƹ�ƵŚºƯ�î�ëæ�êî���Ư�ƹ�ƵŚºƯ�ǀ�ƶºƳŚ�ƽ��ƽŚºƤŝ�
Ʊō��ŝ�ŚƷƶ����źŝřźŝ�Ŝǀţźţçè���ƹ�éå��ŵƺŝ�ƵŚƯ������ŚºƤŝ�ƱřżºǀƯƽ��ºƿĨ�����ƶƫŚºſ
ƶſ����Ūƴě�ƹ�ƶƫŚſ����ƶŝ�ƱřŵźƯ�ƶƫŚſ�ţźţǀ���źŝřźŝ�Ŝìç���çì���ƹ�çê���ƹ�ŶƇŹŵ�

���ƱřżǀƯ�Ʋƿř�ƱŚƳŻ�Źŵ���ŝ�ŚƷƶ����źŝřźŝ�Ŝǀţźţìî���êæ���ƹ�éç����ŵƺºŝ�ŶºƇŹŵ���
��������ƶºƳŚǀƯ�ƹ�ƾƠǀºƇƺţ�ƾſŹźŝ�Żř�ƪƇŚů�ŪƿŚŤƳ��ƽ�������Żř�ƦºƿźƷ�Źŵ�ŚºƤŝ�

���������������Żř�ƵŵŚƠŤºſř�Śºŝ�ƱřŹŚºưǀŝ�ƽŚºƤŝ�źŝ�ŚƷźǀƜŤƯ�źŧř�ƲǀƴĤưƷ�ƹ�ŭƺƐſ
�Ʀƿ�ƪǀƬŰţ��ƩƹŶū�Źŵ�ƵźǀƜŤƯæ��Ţºſř�ƵŶºƯō����ƱŚºưƷ����Żř�ƶºƧ�ŹƺºƏ

��ƩƹŶūæ����ŹřŵƺưƳ�ƹ�ç���ƾºƯ�ƵŶƷŚƄƯ����ŵƺºƃ�������ƱřŵźºƯ�ƹ�ƱŚºƳŻ�ƽŚºƤŝ�
�ƾƴƘƯ�šƹŚƠţ������ŶºƳŹřŵ�ƮƷ�Śŝ�ƽŹřŵ���ºŝ�����Ʀºƿ�ŪƿŚºŤƳ�ŽŚºſř�ź���ƵźºǀƜŤƯ

�������ƽŹƺºƏ�ƶºŝ�Ƶŵřŵ�ƂƿřżºƟř�řŹ�ƱřŹŚưǀŝ�ƽŚƤŝ�ƾěřźţƺƿŵřŹ�Żř�ƵŵŚƠŤſř

�ƶƳŚǀƯ�ƶƧ��ƽ��ƾěřźţƺƿŵřŹ�ƽřŹřŵ�ŵřźƟř�çí����ƲƿźƿŚºſ�Żř�źŤƄºǀŝ�ƹ�ƵŚºƯ�
�����ŶƴŤºƃřŶƳ�ƾěřźţƺºƿŵřŹ�ƱŚƯŹŵ�ƶƧ���ƾºƯ����������šƹŚºƠţ�Ʋºƿř�ƾºƫƹ�ŶºƃŚŝ

ƾƴƘƯ����ŢƀǀƳ�Źřŵ�åëè�åP=���������ƱŻƹ�ƂƷŚºƧ�ƱƹŶŝ�ŵřźƟř�ƲǀƴĤưƷ�
�ƶƳŚǀƯ�ƽřŹřŵ��ƽ���ƽŚƤŝ�èæ�����ƪŝŚƤƯ�Źŵ�ƵŚƯ�çé�����ƂƷŚƧ�ƽřŹřŵ�ŵřźƟř�ƵŚƯ�
�ŶƳŵƺŝ�ƱŻƹ�����������ƾºƴƘƯ�ƽŹŚºƯō�ƑŚºŰƫ�Żř�šƹŚƠţ�Ʋƿř�ƾƫƹ�����ƵŵƺºŞƳ�Źřŵ

Ţſř���������ƶºūŹŵ��ŹƺºƯƺţ�ƪŰƯ�ƽŚƷźǀƜŤƯ�ƲǀƴĤưƷ���ƽ���ƾĮŤƟŚºƿżƿŚưţ�
������ƵŵƺŞƳ�źŧƺƯ�ŚƤŝ�źŝ�ƽŹŚưǀŝ�ŵƺƗ��ŹƺƯƺţ��ŶƳř��������ƾºſŹźŝ�Ʋºƿř�Źŵ�ƾƫƹ�

Ʀƿ����źǀŧŚţ�ƵźǀƜŤƯ���������ºƬůźƯ��ƱŚºƯŹŵ�ƕƺºƳ��ƆǀŴƄºţ�Ʋſ��žƴūƶ��ƽ�
��ƵŻřŶƳř�ƹ�ƽŹŚưǀŝ��ƽ����ƾƴƘƯ�ŚƤŝ�źŝ�ŹƺƯƺţ������ŶƳŶƃ�Źřŵ����ƩƹŶºūæ����Źŵ

�������ƶºŝ�žƧŚºƧ�ƱƺǀºſźĭŹ�ƩŶƯ�ŵźŝŹŚƧ�Żř�ƪƇŚů�ŪƿŚŤƳ�ƶƯřŵř���ƱřƺºƴƗ
����ƾƴƘƯ�ƽŚƷźǀƜŤƯ�ƽřźŝ�ƵźǀƜŤƯŶƴģ�ƪǀƬŰţ���ƶƬůźƯ�Źŵ�Źřŵ��ƽ���ƪºǀƬŰţ�

Ʀƿ������������ƩƹŶºū�Źŵ�ŚƷźǀƜŤƯ�źƿŚſ�Źƺƌů�Źŵ�ƾſŹźŝ�ƽřźŝ��ƵźǀƜŤƯç�
Ţſř�ƵŶƃ�ƶƿřŹř���
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šŹŶƣ�źŤƧŵ�ƴƃƹŹ�ƶƫřƱřŹŚƨưƷ�ƹ�ƾƿŚ 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíå���ŹƺƿźƸƃ�ƹ�ŵřŵźƯîæ 

̊˼

����

�ƩƹŶūæ��ƵŶƘƯ�ƱŚƏźſ�ƱřŹŚưǀŝ�ƽŚƤŝ�źŝ�źŧƺƯ�ƪƯřƺƗ�ƾſŹźŝ�ŪƿŚŤƳ Ĭƫ�ƱƺƯŻō�ƹ�źƿŚƯ�ƱǈěŚƧ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ��ƶŞţŹ��
��

źǀƜŤƯ��ŭƺƐſ��ŵřŶƘţ��ŶƇŹŵ���ƶƳŚǀƯ�ƽŚƤŝ���ƵŚƯ���ƵŹŚƯō�ƽĬƫ���ƶŞţŹ��ƩŚưŤůř�ŹřŶƤƯ��

ŵźƯ���í�ìê��èåè çê žƴū��
ƱŻ����
�����  èì 

ê�î��ååé�å��

�źƿŻêåƩŚſ����çê�æåå  èê��
êå�ëå����
�����  èå�� ƆǀŴƄţ�Ʋſ��
�ƽǇŚŝëåƩŚſ�����
������  æî��

î�î��åè�å��

śƺų �����  çì 

ƎſƺŤƯ �������  çê 

ƞǀƘƋ ��
�����  çè 

ƶūŹŵ�ƽ�żƿŚưţ�
ŹƺƯƺţ�ƾĮŤƟŚƿ��

ƆŴƄƯŚƳ ��
������  çç 

î�è��è�å��

ŵŹřŶƳ ��
�����  èæ��
ƱŻƹ�ƂƷŚƧ 

ŵŹřŵ ��
������  çé��
ë�ç��æë�å��

ŵŹřŶƳ ��
������  çç��
ƾěřźţƺƿŵřŹ 

ŵŹřŵ ��
����  çí��
é�è��åëè�å��

ŚƿŵŹŚƧ ��
������  çî��
ƶƴţ ��
�����  çè��

ƭƹźŤƳō ��
�����  çí��
ŹƺƯƺţ�ƪŰƯ 

ƆŴƄƯŚƳ ��
�����  çæ��

ç�é��ç�å��

ŵŹřŶƳ ��
������  çé�� ŵƺƗ��
ŵŹřŵ �ì�æî�íå  çì��

è�æ��èì�å��

ƾƳŚƯŹŵ�ƾưǀƃ �çê�éæ�æëê  çæ�� ƱŚƯŹŵ�ƕƺƳ 
ŚƯŹŵ�ƾưǀƃƾůřźū�ƹ�ƾƳ �ìê�êí�çèê  èç��

é�æí��ååæ�å 

ƹŵ ���
����  èê��
ƶſ ��
������  çé�� ƶƬůźƯ�ƽƽŹŚưǀŝ� 

ŹŚƸģ ���
������  æì��
ë�æè��ååé�å 

�Żř�źŤưƧèå����
�����  èì��
èå�ëå����
�����  çí��

ƵŻřŶƳř�ƽŹƺƯƺţ���
�ƾƬǀƯ�źŤƯ� 

�Żř�źŤƄǀŝëå����
�����  çå��
é�ì��åè�å��
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��
�ŹřŵƺưƳç��ƶƀƿŚƤƯ�ƽ�ƽŚƤŝ�ƩŚưŤůř�ƵŶƘƯ�ƱŚƏźſ�ƶŝ�ǈŤŞƯ�ƱřŵźƯ�ƹ�ƱŚƳŻ��

��

�ƩƹŶūç��žƧŚƧ�ŜſŚƴŤƯ�šřźƏŚŴƯ�ƩŶƯ�Żř�ƵŵŚƠŤſř�Śŝ�ƵŶƘƯ�ƱŚƏźſ�ƱřŹŚưǀŝ�ƽŚƤŝ�źŝ�źŧƺƯ�ƪƯřƺƗ�ƾſŹźŝ�ŪƿŚŤƳ��
��

źǀƜŤƯ ƵŵŹ���ŜƿźƋ
ƱƺǀſźĭŹ 

źƐų�ŢŞƀƳ ƶƬƇŚƟ�ƽ�ƱŚƴǀưƏř�îêźƐų�ŢŞƀƳ�ŶƇŹŵ� 

ƱŻ�����æ�����
žƴū��

ŵźƯ��ëæ�å íé�æ 
��æè�è��æé�æ� 

�Żř�źŤưƧëå�����æ����� ƆǀŴƄţ�Ʋſ�
�ƩŚſ����Żř�źŤƄǀŝëå��èê�å é�æ 
��çæ�ç��æç�æ� 

ƾưǀƃ�ƾƳŚƯŹŵ�����æ�����
ƱŚƯŹŵ�ƕƺƳ��

ƾưǀƃ�ƾůřźū�ƹ�ƾƳŚƯŹŵ��èì�å éê�æ �é�ç��ìë�å� 

II � æ � 

III æë�æ ç�è �
�ç�ë��è�æ� ƶƬůźƯ�ƽƽŹŚưǀŝ� 

IV èæ�æ ì�è 
��è�ì��æ�æ� 

�Żř�źŤưƧèå�����æ�����
èå�ëå��èî�å ê�æ��
��é�è��åí�æ� 

ƵŻřŶƳř�ƽŹƺƯƺţ���
�ƾƬǀƯ�źŤƯ���

�Żř�źŤƄǀŝëå��ìê�å ç�ç��
��ç�é��æ�æ� 
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̊̋

��
��

���������ƩƹŶū�Źŵ�ƵźǀƜŤƯ�Ŷƴģ�ƪǀƬŰţ�Żř�ƪƇŚů�ŪƿŚŤƳç�ƾƯ�ƱŚƄƳ�����ŶºƷŵ
��������������ƱřŵźºƯ�ƽřźºŝ�źƐų�ƹ�Ţſř�źŧƺƯ�ŚƤŝ�ƱŚƯŻ�Źŵ�Ţǀƀƴū�źǀƜŤƯ�ƶƧ

íé�æ���Ţſř�ƱŚƳŻ�źŝřźŝ�������ƽǇŚŝ�ŵřźƟř�ƲǀƴĤưƷëå������ƱŚºƯŻ�Źŵ�ƩŚºſ�
��ƆǀŴƄţé�æ��ƲƿźƿŚſ�źŝřźŝ�řŵ�Źřźƣ�źƐų�ƉźƘƯ�Źŵ�ŤƃŶƴ���źǀƜŤƯ

ƶƬůźƯ��ƽ�������ƶŝ�ŵƺŝ�ŚƤŝ�źŝ�ŹřŸĭ�źǀŧŚţ�ƽŚƷźǀƜŤƯ�Żř�żǀƳ�ƽŹŚưǀŝ���ƽŹƺƏ
������������ƶƧ�ƾƳřŹŚưǀŝ�ƶŝ�ŢŞƀƳ�ƽŹŚưǀŝ�ŹŚƸģ�ƹ�ƶſ�ƪůřźƯ�Źŵ�ƱřŹŚưǀŝ�ƶƧ

�ƶƬůźƯ�Źŵ��ƽ��ƽŹŚưǀŝ�ƭƹŵ��������ƵŶºƃ�Ƶŵřŵ�ƆǀŴƄºţ�ƱŚºƃ����ŶºƳř��ƽřŹřŵ�
��źƐųç�è���ƹ�ì�è����������ƾƿŚºſŚƴƃ�ŢºǀưƷř�ƕƺƋƺƯ�Ʋƿř�ƹ�ŶƴŤƀƷ�źŝřźŝ�

ǀŝ�������ƲǀƿŚºě�ƪºůřźƯ�Źŵ�ƽŹŚư��������ƾºƯ�ƱŚƄºƳ�źƏŚºų�źŤƄºǀŝ�řŹ���ŶƳŻŚºſ��
��ƵŻřŶƳř�źǀƜŤƯ�ƲǀƴĤưƷ��ƽ�������������ƹ�ŵƺºŝ�źŧƺºƯ�ƱřŹŚºưǀŝ�ƽŚºƤŝ�źºŝ�ŹƺƯƺţ�

�����ƵŻřŶºƳř�ƽřŹřŵ�ƶºƧ�ƾƳřŹŚưǀŝ��ƽ����ŹƺºƯƺţ�èå��Śºţ�ëå������Żř�źŤƄºǀŝ�ƹ�ëå�
ƾƬǀƯ��ŶƳŵƺŝ�źŤƯ����ŝ�ƱŚƄĭźƯ�źƐų�ƶ���Ŝǀţźţê�æ��ƹ�ç�ç�ƱřŹŚưǀŝ�źŝřźŝ�

�ƵŻřŶƳř�Śŝ��ƽ�����Żř�źŤưƧ�ŹƺƯƺţ�èå�ƾƬǀƯ��źŤƯ�ŵƺŝ���������ƱŚºƯŹŵ�ƕƺºƳ�źºǀƜŤƯ
�������ƾſŹźŝ�Źŵ�ƾƫƹ�Ţƃřŵ�źǀŧŚţ�ŚƤŝ�źŝ�ƵźǀƜŤƯ�Ʀƿ�ƾſŹźŝ�Źŵ�ƶģźĭř

��������ŮƐſ�Źŵ�ŚƷźǀƜŤƯ�źƿŚſ�Źƺƌů�Źŵ�ƱŚƯżưƷê�������ƽŚºƤŝ�źºŝ�ŶºƇŹŵ�
��ƾƴƘƯ�źǀŧŚţ�ƱřŹŚưǀŝ�����źºƐų�ŢŞƀƳ�ƾƫƹ�ŢƃřŶƳ�ƽŹřŵ��īźºƯ��ƽřźºŝ

ƾưǀººƃ�ƎººƤƟ�ƶººƧ�ƽŵřźººƟř��ŶƴŤººƃřŵ�ƾƳŚººƯŹŵéê�æ��źººŝřźŝ�ŢŞƀººƳ
ƶŝ����ƾưǀƃ�Żř�ƶƧ�ƾƳřŹŚưǀŝ�ŚƯŹŵƵŵźƧ�ƵŵŚƠŤſř�ƾůřźū�Śŝ�ƭřƺţ�ƾƳ��ŶºƳř��

Ţſř�ƶŤƟŚƿ�ƂƿřżƟř���
��

ŦŰŝ 

���������ƶƳŚǀƯ�řŶŤŝř�ƢǀƤŰţ�Ʋƿř�Źŵ��ƽ������ƽŚƷźǀƜŤƯ�ŭƺƐſ�ƦǀƨƠţ�ƶŝ�ŚƤŝ�
���Ŷƃ�ƶŞſŚŰƯ�ƾſŹźŝ�ŵŹƺƯ���Ĭƫ�ƱƺƯŻō�Żř�ƵŵŚƠŤſř�Śŝ�žĜſ���ƶºŞţŹ

����źǀƜŤƯ�Żř�Ʀƿ�źƷ�źǀŧŚţ����ŚƷ������ŚºƷźǀƜŤƯ�źƿŚºſ�Źƺƌů�ƱƹŶŝ�����ŚºƤŝ�źºŝ
�ŢƟźĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƩƹŶūæ���Ʋƨǀºƫƹ� ����ƩŶºƯ�ƁŻřźºŝ�Śºŝ

�����������������ŚºƷźǀƜŤƯ�Ʋºƿř�Żř�ƾºųźŝ��ƱŚºƯżưƷ�ŹƺºƏ�ƶºŝ�ŚƷźǀƜŤƯ�źŝ�žƧŚƧ� �
�����ŚºƷźǀƜŤƯ�źƿŚſ�Źƺƌů�Źŵ�����ƾºƴƘƯ�źǀŧŚºţ����������ƱŚƄºƳ�ŚºƤŝ�źºŝ�řŹ�ƽŹřŵ

ŶƳŵřŶƳ���ƶƳŚǀƯ�ƲǀƴĤưƷ��ƽ�����������ƆǀŴƄºţ�Żř�žºě�ƱřŹŚºưǀŝ�Ʋºƿř�ƽŚƤŝ�
��źŝřźŝçì��������ƽŚƤŝ�šǇŚưŤůř�ƹ�Ŷƃ�ŵŹƹōźŝ�ƵŚƯ�ƿĨ���ƶſ��ƶƫŚſ�����ƹ�ƶƫŚºſ
Ūƴě���Ʊō�ƶƫŚſ����źţ�ƶŝ�ŚƷţǀ��Ŝìé�å���èæ�å���ƹ�çè�å�������ƶºƧ�Ŷºƃ�ŵŹƹōźºŝ�

���������������ƆǀŴƄºţ�żºƧřźƯ�Źŵ�ƶºƧ�ƾţŚºƘƫŚƐƯ�źƿŚºſ�Żř�ƶƘƫŚƐƯ�Ʋƿř�ŪƿŚŤƳ
�������Ţſř�Ƶŵƺŝ�źţǇŚŝ�ƵŶƃ�ƭŚŬƳř�Ʊřźƿř�Źŵ�ƱŚƏźſ��æçƹè������źºƯř�Ʋƿř

ƾƯ���ƶŝ�ŶƳřƺţ�Ʋƿř������������ƭŚºƯř�ƱŚŤºſŹŚưǀŝ�źƀºƳŚƧ�ƺŤǀŤƀǀƳř�ƶƧ�ŶƃŚŝ�ƪǀƫŵ�
�ƶŝ�ƾƴǀưų��ƮƸƯ�ƱřƺƴƗ������Śºŝ�ƹ�ƵŶƘƯ�ƱŚƏźſ�ƅƺƈų�Źŵ�żƧźƯ�Ʋƿźţ

�������ƱŚƯŹŵ�ƩŚưƗř�ƹ�ǇŚŝ�šŚƳŚƨƯř�ƹ�ƆƈŴŤƯ�ƽŚƷƹźǀƳ����ƾƬǀưƨţ�ƽŚƷ
�ƅƺƈººų�Ʋººƿř�Źŵƹ�Ţººſřƶººŝ�Śººƿ��Ʋººƿř���ƪººǀƫŵ��ƱřŹŚººưǀŝ�ƶººƧ

ƶƘūřźƯ�������żºƧźƯ�Ʋƿř�ƶŝ�ƾůřźū�ƪŝŚƣ�ƪůřźƯ�Źŵ�żƧźƯ�Ʋƿř�ƶŝ�ƵŶƴƴƧ
�ƵŶƃ�ƕŚūŹř�ŶƳř�������������ƶºŝ�ǈŤºŞƯ�ƱřŵźƯ�ƹ�ƱŚƳŻ�ƽŚƤŝ�ƶƧ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳ

��ƾƴƘƯ�šƹŚƠţ�ƱŚƏźſ�ŶƳŹřŵ�ƮƷ�Śŝ�ƽŹřŵ���ƱŚºưƷ�����ƮƿŶºƿŵ�ƶºƧ�ŹƺºƏ
����������������Śºŝ�ƹ�ŵƺºŝ�ŚƤŝ�źŝ�źŧƺƯ�ƪƯřƺƗ�Żř�ƾƨƿ�żǀƳ�ƽŹŚưǀŝ�ƆǀŴƄţ�Ʋſ

��Ʋƿř�ƶŝ�ƶūƺţ���ƶƳŚǀƯ�ƶƧ��ƽ������ƱŚºƳŻ�ƆǀŴƄţ�Ʋſ�ê�ê���Żř�źºŤưƧ�ƩŚºſ�
�ŵƺŝ�ƱřŵźƯ��ƾƯ���������ŶƃŚŝ�šƹŚƠţ�Ʋƿř�źŝ�ƾƿŚƿƺĭ�ƪǀƫŵ�ŶƳřƺţ���ƶºŬǀŤƳ��ƽ�

��������ŵŹřŵ�ƾƳřƺŴưƷ�šŚƘƫŚƐƯ�źŨƧř�ŪƿŚŤƳ�Śŝ�ƪƇŚů�æì�æè���ŶƴģźƷ
ƶŬǀŤƳ�Śŝ�ƽƶƘƫŚƐƯ��ƽř ĩŽŚſřźŝ�ƶ �šŚƗǈƏřçìèìŹŚưǀŝ� ǈŤŞƯ ƶŝ 

ƱŚƏźſ ƵŶƘƯ Źŵ ŢŞŧ�żĩźƯ ƱŚƏźſ ƭřŵźţŹ ƭŚŬƳř Ŷƃ� �ƱřƺºŴưƷ�
ŢƀǀƳ��æí���ƶƘƫŚƐƯ�Ʋƿř�ŪƿŚŤƳ�Ʋſ� Źŵ �ƱŚºƯŻ �řŹ�ƆǀŴƄºţ ��ƶºŝ
�ƱřƺƴƗƿĪƾ ŵƿźĮ Żř �ƪºƯřƺƗ �ƎŞţźºƯ �Śºŝ �ŝ�ƽŚºƤŝǀ�ƱřŹŚºư �ƶŤųŚƴºƃ�
�Ţſř Ŷƃ ƶŝ��Żř�ŶƘŝ�ƆǀŴƄţ�ƱŚƯŻ�ƶƧ�ƽŹƺƏëå��źºƐų�ƾĮƫŚſ�

řŹ�īźƯ�ƾŞƀƳ�ŵƹŶů�Źŵ�é�æ�ƾºƯ�ƂƿřżƟř�źŝřźŝ���ƹ�ŶºƷŵ �ƶŝŚƄºƯ 

ŪƿŚŤƳ ųźŝƾ šŚƘƫŚƐƯ ƬŞƣƾ ƶĩ�Ţſř ��ƆǀŴƄºţ�Ʋºſ řŹ �ƬƯŚºƗƾ 
�ƾºƴƘƯ�Źřŵ �����ƵŵƺºưƳ�ƾºƟźƘƯ�ƱřŹŚºưǀŝ�ƽŚºƤŝ�źºŝ��ŶºƳř��çåƹ�æî���Źŵ�

�Ʀƿ�ƾſŹźŝ�����ƾºƴƘƯ�šƹŚºƠţ�ƵźǀƜŤƯ���������ƽřŹřŵ�ŵřźºƟř�ƽŚºƤŝ�Ʋǀºŝ�ƽŹřŵ
��ƾưǀƃ�ƹ�ƾůřźū��������ƾưǀƃ�ƎƤƟ�ƶƧ�ƽŵřźƟř�ƶŝ�ŢŞƀƳ�ƾƳŚƯŹŵ���ƾƳŚƯŹŵ

ƵŶƃ�ŝ�ŵƺŶƳ���Ŷƃ�ƵŶƷŚƄƯ�������������źƿŚºſ�Źƺƌºů�Źŵ�źºǀƜŤƯ�Ʋºƿř�ƶģźĭř
�ƾƴƘƯ�ŚƷźǀƜŤƯ�������Żř�ƎºƤƟ�ƶºƧ�ƾƳřŹŚưǀŝ�ƾŞƀƳ�źƐų�Ʋƨǀƫƹ�ƵŶƄƳ�Źřŵ

����ƵŵźºƧ�ƵŵŚƠŤſř�ƾƳŚƯŹŵ�ƾưǀƃ�����ŶºƳřéê�æ�������ƵŵŚƠŤºſř�ƱřŹŚºưǀŝ�źºŝřźŝ�
�����Ţºſř�ƭřƺţ�ƱŚƯŹŵ�Żř�ƵŶƴƴƧ�������������ƹ�ƭŚºƸĮƴǀƳŚƧ�ŪƿŚºŤƳ�Śºŝ�ŪƿŚºŤƳ�Ʋºƿř

��ƱřŹŚƨưƷ�çååë�������ǀƿŚě�ƪůřźƯ�Źŵ�řŹ�ƱřŹŚưǀŝ�ƶƧ���ƵŵźƧ�ƾƿŚſŚƴƃ�Ʋ
������������ƾưǀºƃ�Żř�žºě�ƾºůřźū�ƱŚºƯŹŵ�ŶƴŤƟźĭ�ƶŬǀŤƳ�ƹ�ŶƳŵƺŝ���ƾƳŚºƯŹŵ

����������ƾºƯ�ƂƿřżƟř�ƪƯřƺƗ�źƿŚſ�Źƺƌů�Źŵ�řŹ�ƱřŹŚưǀŝ�źưƗ�ƩƺƏ���ŶºƷŵ��

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

ƵŶƘƯ�ƱŚƏźſ�ƶŝ�ƱŚƿǈŤŞƯ�Źŵ�ŚƤŝ�źŝ�źŧƺƯ�ƪƯřƺƗ�ƂƤƳ� 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíå���ŹƺƿźƸƃ�ƹ�ŵřŵźƯîæ 

̊̌

�ŢƀǀƳ�ƺƀưƷ��çæ�������ƶūŹŵ�šŚƘƫŚƐƯ�Żř�ƾųźŝ�Ɲǈųźŝ��ƽ�żƿŚưţ��
�����ƾƴƘƯ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ŹƺƯƺţ�ƾĮŤƟŚƿ���ŵƺŞƳ�Źřŵ��ƶŬǀŤƳ��ƽ���ƶƘƫŚƐƯ�Ʋƿř�

����ƄƯ�šŚƘƫŚƐƯ�ƾųźŝ�ŪƿŚŤƳ�Śŝ���Ʊō�Źŵ�ƶƧ�ƶŝŚ��������ƹ�ƎºſƺŤƯ�šŚºūŹŵ�ŚƷ
��Ŷŝ���ƶūŹŵ�ƶŝ�ŢŞƀƳ��ƽ������ŹƺºƯƺţ�żƿŚºưţ�śƺºų��������řŹ�źºƐų�ŢŞƀºƳ

�ƾƯ�ƂƿřżƟř�ŶƷŵ���ƾưƳ�ŶǀƿŚţ���������ƶŝ�Ţſř�ƲƨưƯ�ƕƺƋƺƯ�Ʋƿř�ƶƧ�ŵƺƃ
���ƶƬůźƯ�Ʊŵƺŝ�ǇŚŝ�ƪǀƫŵ�ƽ����Ʊŵƺºŝ�ƆŴƄºƯŚƳ�ƹ�ƽŹŚºưǀŝ�ƆǀŴƄţ�

�Żř�Ƃǀºººŝ�ƽřźºººŝ�źºººǀƜŤƯ�ƲºººƿřéçŶºººƃŚŝ�ƱřŹŚºººưǀŝ�ŶºººƇŹŵ��� �
�çë�çç���ƮƷ�Ʋǀƴģ ƵŻřŶƳř�ƽ ƺƯƺţŹ ƾƨƿ źĮƿŵ Żř ƪƯřƺƗ źŧƺƯ źŝ 

ƽŚƤŝ ƱřŹŚưǀŝ ŵƺŝ� Ʋƿř ŪƿŚŤƳ żǀƳ Śŝ šŚƘƫŚƐƯ �ƾºƬŞƣ �ƶºƧ �ƦƀºƿŹ 

ƽźţǇŚŝ ƽřźŝ īźƯ �ƱřŹŚºưǀŝ ƽřŹřŵ �ƽŚºƷŹƺƯƺţ �īŹżºŝ��źºţ ƹ Źŵ 

�ƪºůřźƯ �Ƃǀºě �ƶºŤƟŹ��źºţ �ƁŹřżºĭ �ƵŵźºƧ �ŶºƳŵƺŝ� ��Ţºſř�ƶŝŚƄºƯ�� �
�çî�çì���ƹ�æç���ƶƬůźƯ��ƽ�������ƩƹŶū�ƹŵ�źƷ�Źŵ�ƽŹŚưǀŝ�æ���ƹ�ç��źǀŧŚţ�

ƾƴƘƯ���ƽŚƤŝ�źŝ�ƽŹřŵ���������Ţºſř�ƲƨưƯ�ƕƺƋƺƯ�Ʋƿř�ƶƧ�ƶŤƃřŵ�ƱřŹŚưǀŝ�
���������������ƾºƨǀƴǀƬƧ�ƽǇŚºŝ�ƪºůřźƯ�Źŵ�ƱřŹŚºưǀŝ�źŨƧř�ƶƧ�ŶƃŚŝ�ƪǀƫŵ�Ʋƿř�ƶŝ

����ŹŚºƸģ�ƹ�ƶſ���ƽŹŚºưǀŝ�������ƵŶºƃ�Ƶŵřŵ�ƆǀŴƄºţ�ƱŚºƃ�����ŚºƸƴţ�ìê�î�
���ƶƬůźƯ�Źŵ�ƱřŹŚưǀŝ�ŶƇŹŵ��ƽ�ç�ŶƳŵƺŝ���èî����Żř�źƠƳ�éåå�źƠƳ������Ʋºƿř�

��������ŵŹřŵ�ƾĮƴƷŚºưƷ�šŚºƘƫŚƐƯ�źŤƄǀŝ�ŪƿŚŤƳ�Śŝ�ƶŬǀŤƳ��èæ�ƹ��èå����Źŵ
����������źºƐų�ƂƷŚƧ�ŦƗŚŝ�ƾěřźţƺƿŵřŹ�Żř�ƵŵŚƠŤſř�ƲǀƴĤưƷ�ƶƘƫŚƐƯ�Ʋƿř

��ƵŻřŶƳř�ƶŝ�īźƯ��ƽ�éå�����ƑŚŰƫ�Żř�ŚƤŝ�źŝ�Ʊō�źǀŧŚţ�ƶģźĭř�ƵŶƃ�ŶƇŹŵ�
�ƾƴƘƯ�ƽŹŚƯō������Ţºſř�ƵŵƺºŞƳ�Źřŵ�����������ƶºƘƫŚƐƯ�Śºŝ�ƕƺºƋƺƯ�Ʋºƿř�ƶºƧ��ƽ�

�ƱřŹŚººƨưƷ�ƹ�ŶººƫŚƳƹŶƨƯ��çååæ��ƱŚººſ�ƹ��çååî����źǀŧŚººţ�ƶººƧ
��������ƽřŹřŵ�ƵŶƘƯ�ƱŚƏźſ�ƱřŹŚưǀŝ�źŝ�řŹ�ƾěřźţƺƿŵřŹ����ƵŶǀŬƴºſ�ŻŚŤºſŚŤƯ

�ŵŹřŵ�ƾƳřƺŴưƷ��������������ƱŚºƯŹŵ�ŢºŞŨƯ�ƂºƤƳ�żºǀƳ�ŚºƿŹƺƯ�ƾƬǀŝ�ƲǀƴĤưƷ
������������ƶºŬǀŤƳ�ŚºƨƿźƯō�Źŵ�ƾƳŚƏźſ�ƱřŹŚưǀŝ�źŝ�řŹ�ƾěřźţƺƿŵřŹ�Śŝ�ƾƬǀưƨţ

ŢººƟźĭ��èê�èç������źººŧř�ƱŻƹ�ƂƷŚººƧ�źººǀƜŤƯ�ƶººƘƫŚƐƯ�Ʋººƿř�Źŵ
ƾƴƘƯ���������ŵřŶºƳ�ƱŚƄƳ�ƱřŹŚưǀŝ�ƽŚƤŝ�źŝ�řŹ�ƽŹřŵ�������ƽřŹřŵ�ŵřźºƟř�ƶºģźĭř�

��ƶƳŚǀƯ�ƱŻƹ�ƂƷŚƧ��ƽ���ƽźºŤưƧ�ƽŚƤŝ������ƱŻƹ�ƂƷŚºƧ�ƱƹŶºŝ�ŵřźºƟř�Żř�
��ŶƴŤƃřŵ�ì��źŤưƧ�ƵŚƯ����ƶƘƫŚƐƯ���������ƱřŹŚºƨưƷ�ƹ�ƾƀºǀƫō�Ǝºſƺţ�ƶƧ�ƽř

���Ŷººƃ�ƭŚººŬƳř�ƵŶººƘƯ�ƱŚƏźººſ�ƱřŹŚººưǀŝ�ƽƹŹ���ƶººƧ�ŵřŵ�ƱŚƄººƳ�� �
��Ƶŵƺţ�ƆųŚƃ�źǀƜŤƯ��ƽ�ƾƳŶŝ���BMI��������ŵŹřŵ�ŚƤŝ�źŝ�ƽŹřŵ�ƾƴƘƯ�źŧř

�����ŶƳŹřŵ�ƽźţŶŝ�Żƺƴĭƹźě�ƾƀƨƃŚƧ�Śŝ�ƱřŹŚưǀŝ�ƲǀƴĤưƷ�ƹ��èë����Źŵ
�����ŹƺºƯƺţ�ƪºŰƯ�ƶƘƫŚƐƯ�Ʋƿř����������ƾºƴƘƯ�źǀŧŚºţ�ƽŹŚºưǀŝ�ƽŚºƤŝ�źºŝ���ƽŹřŵ

ŢƃřŶƳ��������ŹƺºƯƺţ�ƪºŰƯ�ƶºƧ�ƾƳřŹŚºưǀŝ�šŚƘƫŚƐƯ�źŤƄǀŝ�Źŵ�ƶģźĭř�
Ʊō���������Ţºſř�ƵŶºƃ�Ƶŵřŵ�ƆǀŴƄºţ�ŚƿŵŹŚƧ�ŚƷ�������ƽźºŤưƧ�ƽŚºƤŝ�ƽřŹřŵ�

ŶƴŤƀƷ��èî�èì����
 

ƶŬǀŤƳ��ƽźǀĭ��
�����Śŝ ŝ�ƶūƺţƶƲƿř��������ƞƈºƳ�ŚºŞƿźƤţ�ƱŚºƳŻ�ƽřźºŝ�źºƐų�ŢŞƀƳ�ƶƧ

�ƱřŵźƯ�ŵƺŝƾƯ�ƕƺƋƺƯ�Ʋƿř�����ŴƄºţ�ƪºǀƫŵ�ƶºŝ�ŶƳřƺţŽŹŵƹŻ�Ɔǀ 

��������������Ʋǀƴºſ�ƲǀºƴĤưƷ�ƹ�ƱŚƏźºſ�ƶºŝ�ǈŤŝř�ƾƿřŶŤŝř�ƪůřźƯ�Źŵ�ƱŚƏźſ
���ŶƃŚŝ�ƽŹŚưǀŝ�ƆǀŴƄţ�ƲǀƿŚě��������ƆǀŴƄºţ�ƱŚƯŻ�Źŵ�Ʋſ�ƲǀĮƳŚǀƯ

�ƱŚººƳŻ�ƽřźººŝè�éŢººſř�ƱřŵźººƯ�Żř�źººŤưƧ�ƩŚººſ���ƶººƯŚƳźŝ�řŸººƫ��ƽ�
���ƂƿŚºƯŻō�ƭŚºŬƳř�Śºƿ�ƽźĮƫŚŝźƛ���ƵŹƹŵ�ƾƈºǀŴƄţ�ƽŚºƷ�ƽř ��ŢºƸū

ŽŹŵƹŻ�ƆǀŴƄţ ƱŚƏźſ Źŵ Ʋǀƴſ ŚěƿƲǀ��źţ�ƶŝ��źºŝ�ƅƺƈų�ƽř
ƱřŵźƯ� ƱŚƏźſ�ƆǀŴƄţ�ŦƗŚŝ Źŵ ƪůřźƯ �ƶºǀƫƹř �Ƶŵƺºŝ���ƩŚºưƗř�

��ƂƿřżººƟř�řŹ�ƱřŹŚººưǀŝ�ƽŚººƤŝ��ƶººǀƫƹř�ƪººůřźƯ�Źŵ�ŜººſŚƴƯ�ƱŚººƯŹŵ
ƾƯ�ŶƷŵ�ƶūŹŵ�Ƣǀƣŵ�ƆǀŴƄţ�ƲǀƴĤưƷ��ƽ żƿŚưţ ƾĮŤƟŚƿ ��ŹƺºƯƺţ

ŢƸū ƂƿřżƟř ƩƺƏ źưƗ ƱřŹŚưǀŝ ƽŹƹźƋ ƶŝ źƔƳ ƾƯ�ŶſŹ���
��

�ƹ�źƿŶƤţ�źƨƄţ��
�����ƱŚĭŶƳŹŚĮƳ ƶƫŚƤƯ ŵƺųźŝ ƭŻǇ ƾƯ�ŵŶƴƳř �ºǀƬƧ�Żřƶ�ƽ �ƱřŹŚºƨưƷ 

������������Żř�ƲǀºƴĤưƷ�ƹ�ƾºƴǀưų�ƭŚºƯř�ƱŚŤſŹŚưǀŝ�ƱŚƏźſ�šŚƤǀƤŰţ�żƧźƯ
�������ƶƴǀƯŻ�ƶƧ�ƱřźƸţ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě�ŢƳƹŚƘƯ��ƽ��ƭŻǇ�

��řŹ���Ɩºưū�ŭźºƏ�ƽřźºūř�ƽřźŝ������Ʋºƿř�ŻŚºǀƳ�ŵŹƺºƯ�šŚºƗǈƏř�ƽŹƹō
ŶƳŵƺưƳ�ƮƷřźƟ�ƢǀƤŰţ� źƨƄţ ƹ �ƾƳřŵŹŶƣ�ŶƴƿŚưƳ���

��

 

 

 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

šŹŶƣ�źŤƧŵ�ƴƃƹŹ�ƶƫřƱřŹŚƨưƷ�ƹ�ƾƿŚ 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíå���ŹƺƿźƸƃ�ƹ�ŵřŵźƯîæ 

̊̀

 

References 

1- Archie V, Kauh J, Jones D, Cruz V, Karpeh M, 

Thomas C. Gastric cancer: standards for the 21st 

century. Crit Rev Oncol Hematol. 2006; 57:  

123-31. 

2- Sadjadi A, Nouraie M, Mohagheghi M, 

Mousavi-Jarrahi A, Malekezadeh R, Parkin D. 

Cancer occurrence in Iran in 2002, an 

international perspective. Asian Pac J Cancer 

Prev. 2005; 6: 359-63. 

3- Sadighi S, Raafat J, Mohagheghi M, Meemary 

F. Gastric carcinoma: 5 year experience of a 

single institute. Asian Pac J Cancer Prev. 2005; 6: 

195-6. 

4- Mohagheghi MA. Annual Report of Tehran 

Cancer Registry. In 1999. The Cancer Institue 

Pub: Tehran; 2004. 

5- Mohagheghi MA, Musavi Jarahi A, Shariat 

Torbaghan S, Zeraati H. Annual Report of: 

Tehran University of Medical Sciences Dirict 

Cancer Registry in 1997: The Cancer Institute 

Pub: Tehran, Iran; 1998. 

6- Nagayo T. Histogenesis and precursors of 

human gastric cancer, background data to the 

study of advanced gastric cancer. New York: 

Springer-Verlag; 1986. 

7- Manfè A, Segalina P, Maffei Faccioli A. 

Prognostic factors in gastric cancer: Our 

experience and review of the literature. Minerva 

Chir. 2000; 55: 299-305. 

8- Pacelli F, Papa V, Caprino P, Sgadari A, 

Bossola M, Doglietto G. Proximal compared with 

distal gastric cancer: multivariate analysis of 

prognostic factors. Am Surg. 2001; 67: 697-703. 

9- Erturk M, Ciçek Y, Ersan Y, Saribeyoðlu K, 

Doðusoy G, Erginoz E. Analysis of 

clinicopathological prognostic parameters in 

adenocarcinoma of the gastric cardia. Acta Chir 

Belg. 2003; 103: 611-5. 

10- Káposztás Z, Kalmár K, Cseke L, Illényi L, 

Kelemen D, Horváth O. Prognostic factors in the 

surgical treatment of gastric cancer-10 years 

experience. Magy Seb. 2007; 60: 71-8. 

11- Zhang X, Huang C, Lu H, Wu X, Wang C, 

Guang G. Surgical treatment and prognosis of 

gastric cancer in 2,613 patients. World J 

Gastroenterol. 2004; 10: 3405-8. 

12- Baghestani A, Hajizadeh E, Fatemi S. 

Application of Bayes method in determining of 

the risk factors on the survival rate of gastric 

cancer patients. Koomesh. 2010; 11: 129-32. 

13- Tuech J, Cervi C, Pessaux P, Villapadierna F, 

Bergamaschi R, Ronceray J. Early gastric cancer: 

univariate and multivariate analysis for survival. 

Hepatogastroenterol. 1999; 46: 3276-80. 

14- Basili G, Nesi G, Barchielli A, Manetti A, 

Biliotti G. Pathologic features and long-term 

results in early gastric cancer: report of 116 cases 

8-13 years after surgery. World J Surg. 2003; 27: 

149-52. 

15- Fayçal J, Bessaguet C, Nousbaum J,  

Cauvin J, Cholet F, Bideau K. Epidemiology  

and long term survival of gastric carcinoma in  

the French district of Finistere between 1984 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

ƵŶƘƯ�ƱŚƏźſ�ƶŝ�ƱŚƿǈŤŞƯ�Źŵ�ŚƤŝ�źŝ�źŧƺƯ�ƪƯřƺƗ�ƂƤƳ� 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíå���ŹƺƿźƸƃ�ƹ�ŵřŵźƯîæ 

̊́

and 1995. Gastroenterol Clin Biol. 2005; 29:  

23-32. 

16- Pacelli F, Doglietto G, Alfieri S, Carriero C, 

Malerba M, Crucitti P. Survival in early gastric 

cancer: multivariate analysis on 72 onsecutive 

cases. Hepatogastroenterol. 1999; 46: 1223-8. 

17- Saito H, Osaki T, Murakami D, Sakamoto T, 

Kanaji S, Tatebe S. Effect of age on prognosis in 

patients with gastric cancer: Anz J Surg. 2006; 76: 

458-61. 

18- Damhuis R, Tilanus H. The influence of age 

on resection rates and postoperative mortality in 

2773 patients with gastric cancer. Eur J Cancer. 

1995; 31: 928-31. 

19- Arveux P, Faivre J, Boutron M, Piard F, 

Dusserre-Guion L, Monnet E. Prognosis of gastric 

carcinoma after curative surgery. A population-

based study using multivariate crude and relative 

survival analysis. . Dig Dis Sci. 1992; 37: 757-63. 

20- Haugstvedt T, Viste A, Eide G, Söreide O. 

Norwegian multicentre study of survival and 

prognostic factors in patients undergoing curative 

resection for gastric carcinoma. The Norwegian 

Stomach Cancer Trial. Br J Surg. 1993; 80: 475-8. 

21- Cunningham D, Allum W, Stenning S, 

Thompson J, Van de Velde C, Nicolson M. 

Perioperative chemotherapy versus surgery alone 

for resectable gastroesophageal cancer. N Engl J 

Med. 2006; 355: 11-20. 

22- Jimeno-Aranda A, Sainz Samitier R, Aragues 

G. Gastric cancer in the province of Zaragoza 

(Spain): a survival study. Neoplasm. 1996; 43: 

199-203. 

23- Erturk M, Ciçek Y, Ersan Y. Analysis of 

clinicopathological prognostic parameters in 

adenocarcinoma of the gastric cardia. Acta Chir 

Belg. 2003; 103: 611-5. 

24- Snchez-Bueno F, Garcia-Marcilla J, Perez-

Flores D. Prognostic factors in a series of 297 

patients with gastric adenocarcinoma undergoing 

surgical resection. Br J Surg. 1998; 85: 255-60. 

25- Lim J, Chien M, Earle C. Prognostic factors 

following curative resection for pancreatic 

adenocarcinoma: a population-based, linked 

database analysis of 396 patients. Ann Surg. 2003; 

237: 74-85. 

26- Hsieh C, Shih C, Wu Y. Leiomyosarcoma of 

the gastric cardia and fundus. Zhonghua Yi Xue Za 

Zhi (Taipei). 1999; 62: 418-24. 

27- Orsenigo E, Carlucci M, Braga M, Tomajer V, 

Di Palo S, Tamburini A. Prognostic factors of 

gastric neoplasms: experience with 1,074 cases 

undergoing surgical treatment at a single center. 

Suppl Tumori. 2005; 4: 86-7. 

28- Coburn N, Swallow C, Kiss A, Law C. 

Significant regional variation in adequacy of 

lymph node assessment and survival in gastric 

cancer. Cancer. 2006; 107: 2143-51. 

29- Siewert J, Bottcher K, Stein H, Roder J. 

Relevant prognostic factors in gastric cancer: ten-

year results of the German Gastric Cancer Study. 

Ann Surg Oncol. 1998; 228: 449-61. 

30- Karpeh M, Leon L, Kimstra D, Brennan M. 

Lymph node staging in gastric canser: Is location 

important than number? An analysis of 1038 

patients. Ann Surg. 2000; 232: 362-71. 

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

šŹŶƣ�źŤƧŵ�ƴƃƹŹ�ƶƫřƱřŹŚƨưƷ�ƹ�ƾƿŚ 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíå���ŹƺƿźƸƃ�ƹ�ŵřŵźƯîæ 

̊̂

31- Zhu H, Xia X, Yu C, Adnan A, Liu S, Du Y. 

Application of Weibull model for survival of 

Patient with gastric cancer. BMC 

Gastroenterology. 2011; 11: 2-6. 

32- Macdonald J, Smalley S, Benedetti J, Hundahl 

S, Estes N, Stemmermann G. Chemoradiotherapy 

after surgery compared with surgery alone for 

adenocarcinoma of the stomach or 

gastroesophageal junction. N Engl J Med. 2001; 

345: 725-30. 

33- Sun J, Sun Y, Zeng Z, Qin X, Zeng M, Chen 

B. Consideration of the role of radiotherapy for 

abdominal lymph node metastases in patients with 

recurrent gastric cancer. Int J Radiat Oncol Biol 

Phys. 2010; 77: 384-91. 

34- Bilimoria K, Stewart A, Tomlinson J, Gay E, 

Ko C, Talamonti M. Impact of adjuvant radiation 

on survival: a note of caution when using cancer 

registry data to evaluate adjuvant treatments. Ann 

Surg Oncol. 2007; 14: 3321-7. 

35- Markelis R, Endzinas Z, Kiudelis M, Grizas S, 

Pundzius J, Saladzinskas Z. Adjuvant therapy 

after curative resection with D2 

lymphadenectomy for gastric cancer: results of a 

prospective clinical trial. Medicina (Kaunas). 

2009; 45: 460-8. 

36- Alici S, Kaya S, Izmirli M. Analysis of 

survival factors in patients with advanced-stage 

gastric adenocarcinoma. Med Sci Monit. 2006; 12: 

221-9. 

37- Leung W, Ng E, Sung J. Tumors of the 

Stomach. In: Yammada T. Textbook of 

Gastroentrology: Lippincott Williams&Wilkins: 

USA; 2003: 1416-31. 

38- Zeraati H, Mahmoudi M, Mohammad K, 

Kazemnejad A, Mohagheghi M, Mir M. 

Postoperative Survival In Gastric Cancer Patients 

And Its Related Factors. J Sch Public Health Inst 

Public Health Res. 2005; 3: 21-30. 

39- Samadi F, Babaei M, Yazdanbod A, et al. 

Survival rate of gastric and esophageal cancers in 

ardabil province, north-west of Iran. Arch Iranian 

Med. 2007; 10: 32-7.� 

��

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

ƵŶƘƯ�ƱŚƏźſ�ƶŝ�ƱŚƿǈŤŞƯ�Źŵ�ŚƤŝ�źŝ�źŧƺƯ�ƪƯřƺƗ�ƂƤƳ� 

ƶƬŬƯ�ƵŹƹŵ��ƱŚŬƳŻ�ƾƳŚƯŹŵ��ƾŤƃřŶƸŝ�šŚƯŶų�ƹ�ƾƨƃżě�ƭƺƬƗ�ƵŚĮƄƳřŵ�ƾƄƷƹĦě��ƾưƬƗ�ƽ��ƽçåƵŹŚưƃ����ƽíå���ŹƺƿźƸƃ�ƹ�ŵřŵźƯîæ 

̋˹

Assessment of the Survival Risk Factors in Patients with Gastric Cancer in Cancer 

Institute of Imam Khomeni Hospital between 2003-2007 
 

Roshanaei Gh1, Safari M1, Baghestani AR2, Sadighi S3 

1Dept. of Biostatistics and Epidemiology, School of Public Health, Hamadan University of Medical Sciences, Hamadan, Iran 
2Islamic Azad University, South Tehran Branch, Tehran, Iran 

3Dept. of Medical Oncology, Cancer Research Center, Cancer Institute. Imam Khomeini Hospital, Tehran, Iran. 

 

Corresponding Author: Roshanaei Gh, Dept. of Biostatistics and Epidemiology, School of Public Health, Hamadan 

University of Medical Sciences, Hamadan, Iran 

E-mail: gh.roshanaei@umsha.ac.ir 
Received: 6 Nov 2011      Accepted: 7 Apr 2012 

 

Background and Objective: Gastric cancer (GC) is one the most common causes of death worldwide. 

Despite the decreasing rate for GC in the world during recent years, it remains the most common cancer in 

our country,�especially among men.  This study aimed to assess the survival of the patients with GC and to 

determine the risk factors involved. 

Materials and Methods: A total of 400 patients with GC in the Cancer Institute of Imam Khomeini Hospital, 

were entered in the study during 2003 - 2007. Patients were followed up through periodical referrals and 

hospital visits and/or phone calls. The survival time was considered as the time period from diagnosis to 

either death or the end of study. The effects of various risk factors such as gender, age at diagnosis, tumor 

site, pathologic stage, type of treatment, and tumor size were evaluated by Cox Proportional Hazard (PH) 

model. Data were analyzed using SPSS16 statistical software.  

Results: Of the total of 400 cases studied, 303 (75.8%) were males.  About one third of the patients  

(130; 32.5%) experienced death. The survival mean and median were 41.8  3.1 and 26 months, 

respectively. The percentages of one-, three-, and five-year survivals were 74%, 31% and 23%, respectively. 

Gender, age at diagnosis, pathologic stage, and tumor size appear to be the most significant factors affecting 

the survival rate among GC patients. 

Conclusions: The majority of the risk factors, affecting the survival rate in this study, were related to the 

delayed diagnosis. Therefore, it seems that if the cancer is diagnosed at early stages, it may lead to better 

prognosis. 
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